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Preface 


For  those  who  are  interested  in  Medical  Entomology,  it  is  very  obvious  that  the  books  in  this  field  are  few 
and  perhaps  scarce.  Unfortunately,  the  available  be  oks  are  not  updated  and  do  not  include  the  recent 
discoveries  and  the  advancements  in  this  field  which  occur  on  daily  basis.  It  is  not  easy  task  for  the  students 
and  those  who  are  interested  in  this  field  to  get  access  to  the  new  information  published  in  other  languages 
other  than  Arabic.  Consequently,  we  decided  to  compile  this  concise  book  which  aims  to  provide  basic 
information  on  the  morphology,  recognition,  life  cycles  and  medical  importance  of  arthropods  and  guidelines 


for  their  control.  We  put  the  English  and  Arabic  texts  together  in  order  to  make  it  easier  for  the  students  and 
the  interested  people  to  follow  the  information  in  both  languages.  We  hope  that  this  book  will  fulfil  its  goal 
in  serving  the  students  in  the  colleges  where  this  subject  and  other  subjects  such  as  Parasitology  and  Public 
Health  arc  taught  and  to  make  a  new  addition  for  the  advancement  of  the  scientific  process,  We  also  hope 
that  the  readers  will  kindly  inform  us  of  their  comments  in  order  to  take  them  in  our  consideration  in  the  next 
editions.  May  God  bless  you  all? 


The  authors 
January,  2012 
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interesting  and  of  a  high  quality,  written  in  an  easy  and  understandable  language  in 
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cycle  and  how  to  identify  the  various  stages  (eggs  to  adults),  I  am  certain  that  this 
book  will  fill  in  a  huge  gap  in  the  field  of  Medical  Entomology  and  can  be  used  as 
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biological  vectors  transmitting  the  causative  microorganisms  and  infectious  agents  of 
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The  phylum  Arthropoda,  which  includes  the  insects 
and  their  relatives,  contains  more  than  85  percent  of  all 
known  animals.  Three  outstanding  characteristics  serve 
to  distinguish  them  from  other  invertebrates  and  these 
are: 

1.  Jointed  appendages. 

2.  Chitinized  exoskeleton. 

3.  Hemocele. 


Cj\j.  ■*  ■>-"  fha.  J  4'lt  iti  j  "it  * 

U— »  %85  o— “  J— w-le-  Ljl—iljjkllj 

I  i  **  '1  La  4 _ ^  j  j-w  ^atl  i  "  '' jj*.  tt 

,4  .1:  Q  ^  JjI jjll  .  1 
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•  The  majority  of  arthropods  function  indirectly  in  a* l >»U  s Aih.  J L'jj\  cALA.  AlUi  • 
human  diseases,  which  they  transmit  but  do  not  V  ^£lj  ig' « ‘ >->  ^1  tQUJVl 

produce;  some  species  are  true  parasites,  while  £' >>i  AA  op- AjLAL  ^ 

others  may  cause  direct  injury  by  their  bites,  stings,  U  jjIc.  j  l^uU  xiUi  'l  j'jli 

or  other  activities.  Some  species  are  both  parasites  lAAj  Cilj. AIL  j-i  JM i  .uCJUlill  <> 

and  vectors  of  disease.  .A j  <(ji  5_1|U 


•  The  members  of  this  phylum  have  complete  ^  A'  Alia  ^  Ate  slia  AiJl  A  jl  jaY  • 
digestive  tract,  with  mouth  at  one  end  and  an  anus  at  .ls jAfl  .ije.  Aiij 

the  other.  This  tract  is  divided  into  three  main  parts:  :^a  Ahj  eljJ  ^Je.  suili  A 

1. An  anterior  part  consisting  of  a  buccal  cavity,  fj-Alij  <_L>klj3i  All.  *j_k.l 

muscular  pharynx,  esophagus  and  proventriculus.  .sAJlj  *</ A' j  A-4**31 

2.  Midgut  for  the  digestion  and  absorption  of  food.  ,*IA*  AA/,11  A*3'  .2 

3.  A  posterior  part  consisting  of  hindgut  and  rectum,  t^jiV.y  «Hj  A*  LAll  ^A3'  ^  Alla  'A  *  jA  .3 

for  the  accumulation  and  discharge  of  feces.  £>]=> j  AV.iikj 


•  The  blood  system  consists  of  a  closed  and  an  open  .£  jiA  A  _>  oXii  *jL  ^  ^ jAi  AlA  • 

portion.  The  former,  with  a  pumping  organ  (the  ALjjSfl j  (A-ill)  >^-c.  ^  Jjtfi 

heart),  aorta  and  paired  vessels,  is  dorsal  in  U>!  ^ L  oj-Sjj  A j\>»  A- j' j 

position.  The  latter,  consisting  of  the  hemal  cavity  Ah jj  (l? jAI  ‘-j >?Jl)  If  >h  AuA*  i> 
(chemocele),  communicates  with  the  heart.  .uliL 

•  The  central  nervous  system  consists  of  a  dorsal  if  jA3'  £  All  u-°  ifj^j* 1'  j'a.r"  AllXj  • 

"brain"  with  circumesophageal  commissures  in  the  ^ j  Aj-11  lH  <JA=-<  Aj j  ,^4 A’1 
head,  and  paired  nerve  trunks  with  ganglia  for  each  AilLi  ^Ikla  UlS  ^  jISc.  j-  4A 

segment,  ventral  in  position  beneath  the  digestive  .4  V,  ^  )l  sliill  jx^i  ^3  jijXl 

tract. 

•  Sexes  are  separate.  aILXsIX  • 

In  the  majority  the  postembryonic  development  A  ^  lA-m  AJUJt 

involves  some  degree  of  metamorphosis.  During  A  A-*3'  JA- j  .-Jj-'  lit  ;>•  c'A  Alp 

periods  of  growth  the  entire  exoskeleton  is  shed.  J£jp 

•  The  classes  within  the  phylum  Arthropoda  which  JAjVi  cjIILAX  A;  ohP»  • 

contain  animals  of  medical  importance  are:  ;<yk  Ak  AIaI  cjli  cjUI  jik 
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practical  l Medical  Entomology  v  , 


1.  Class:  Insecta  (Hexapoda) 

(JkjVI  a1J.iL,)  djl j_Ul  >  .1 

2.  Class:  Arachnida 

ilfjjji  ^**1!  uiX*  wJl  \  2 

3.  Class:  Diplopoda 

JkjV'  Aljj3®  .3 

4.  Class:  Chilopoda 

ijkjSn  aIj^s  >  i\,«w  a 

5.  Class:  Crustacea 

l  il  all  3 

6.  Class:  Pentastomida 

ol  4  jtulAft  ^  \  .0 

Class:  Insecta 


•  This  class  includes  those  hexapods  that  have  jL  a1_j.i1  i  11  (1j>  • 

ectognathous  mouthparts;  that  is,  the  mouthparts  are  C-r>«  Vi  ^lili  j'  (lill 

not  enclosed  by  the  head  but  are  external  to  the  .aIjLl  Ji  aIILsI 

head. 


•  About  80%  of  the  described  species  of  animals  are  6-^  u— •  %80  vJ-Sj  ji  • 

insects.  They  live  in  almost  every  kind  of  habitat;  </'  ^-a  ‘L-Ac-  LA?*-4 5 6  j  *  ^  d>UjjkJi 

this  flexibility  not  only  enhances  their  opportunity  to  jj*L>  V  ijjLli  »l-*j  £ljji  £>J 

become  parasites,  but  also  makes  them  available  for  1-A'j  11*1  j  CiUllH  £jL«j} 

other  parasites  seeking  a  home.  .  ti cuULXLlj 

•  An  insect  body  is  characterized  by  its  division  into  l_rJt  'uL_il  ajj!£j  »jLUJi  ^-—a.  • 

three  regions;  the  anterior  region  is  the  head,  which  <_U1j  <ji jJt  ^  j  ;Cl»^Vi  A^kuli  ijlUl 
bears  eyes,  antennae  and  the  mouthparts.  The  next  jll'  j^loJ'j  ‘<*U'  J >-'j  jUlijiyi  OjJ*j  u_w^' 
region  is  the  thorax,  which  is  composed  of  three  u»J j  JS  J-al;  (cAlk)  <>  uJli 

segments,  each  usually  bearing  a  pair  of  legs;  in  0-*  ‘<J-^jSh  j-*  'L>jj  'si-c. 

many  groups  the  second  and  third  segments  each  u-“  'W-jj  1»‘  kill  u-^  LU 

bears  a  pair  of  wings.  The  posterior  portion  of  the  ‘-itaj  oil'  o*  o*  a  ,<a4^V' 
body  is  the  abdomen  which  consists  of  as  many  as  J  V j  Jc.1  US  aJ1Lj  » jH  <> 
eleven  segments  and  has  no  legs.  The  eigth,  ninth  * 1' jj  »  jAJ' j  j  44JSJI 

and  tenth  segments  usually  have  appendages  .o^'  ^  ji  jUi  ^ 

modified  for  mating  activities  or  egg  laying. 


•  The  exoskeleton  in  insects,  as  in  other  arthropods, 
provides  both  the  protection  for  the  vital  organs  and 
the  support  that  maintains  the  body  shape. 

•  The  Chief  internal  organs  consist  of  the  following 
parts: 

1-  A  tubular  digestive  tract. 

2-  A  long  valvular  heart  for  pumping  the  blood. 

3-  A  system  of  pipelike  tracheae  for  respiration. 

4-  Paired  reproductive  organs  opening  at  the 
posterior  end  of  the  body. 

5-  An  intricate  muscular  system. 

6-  A  nervous  system  consisting  of  brain,  paired 
segmental  ganglia  and  connectives. 


UjLt  LoS  ul il  jx j  ->11  (JjSjjJt  • 

*Li_frbu  aJuj'  dijVt  cn. 

.....Vtl  (Jv'.*.  Je.  iJUi 

M  j  iyi  jjx  Aljjjll  aII^i  ill  i  ati  y  j  • 

oUS  -J 
^a\  <■  il  ^  .2 


_ ill  A  te.  AjIuIxj  pi » iafcl  -4 

.ctLjLaJLft  JljJaC-  “5 

Akji  ji  Jiatj  ^ill  <ja  -6 

^diUaUj  (j-a  tilliSj  A  ■>  4jJaJ  ^ 
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•  Although  most  of  the  insects  are  oviparous  (lay 
eggs),  some  forms  are  viviparous  or  larviparous.  The 
young  insects  molt  from  time  to  time  in  their 
development  to  the  mature  or  adult  stage,  and 
generally  at  each  molt  an  increase  in  size  or  the 
development  of  special  parts  takes  place.  The 
transformation  from  the  egg  stage  through  the 
immature  stages  to  the  final  adult  form  is  called 
metamorphosis,  a  word  meaning  "change  in  form". 
There  are  two  types  of  metamorphosis;  complete 
metamorphosis  (insects  have  this  type  are  called 
holometabolous)  and  incomplete  metamorphosis 
(insects  pass  through  this  type  called 
hemimetabolous  insects). 

•  Holometabolous  insects  are  those  in  which  a  larva, 
which  is  completely  dissimilar  in  appearance  to  the 
adult,  hatches  from  the  egg  and  passes  through  a 
series  of  instars  and  the  final  ecdysis  results  in  the 
pupal  stage.  The  pupal  stage  does  not  feed  and  is 
usually  relatively  short  and  terminates  when  the  hard 
pupal  or  puparial  integuments  splits  open  to  allow 
the  adult  to  emerge.  In  holometabolous  insects,  there 
are  several  larval  instars  and  a  single  pupal  stage, 
none  of  which  resembles  the  adult  insect. 


y  'v.i  a  ja \\\  aJjic.  y  <j-«  ft'jj  yjt  • 

j-j  .(Cilijj  .l]  j)  Jj _ 1  i  u  an 

U  jjL_j  cU-ji  (^3  JX.V  (j x  %  jjiLali  Cjl  j»m*>1I 

i  J  U  ~i  *'j  (J _£  XjC.  J  ‘C-  j'  '''  ji  ■  >,  '~'ll  j  -v'l 

*1  j*  1  * '}'  ^ j  jl  -  siUj  iAc. 

J  jr.  I  jjj_x  jji _ la  j _ a  (Jj^jll  4 _ jlx£.  (jl 

a  jJl _ zjl  J  y  ^ _ II  V  j  .  .  4  ^.  .  >.1 _ ill  r 

^ _ ixj  4  .K  ^  t  j  (J  i  C _ 0  j  .  J  ^  «l  J  *‘ll  4  l.Kll 

^1  j>-4  jic  ^ _ j  jj j  11  j  y*  'ay 

Jj^jII  Iaa  L$J  ^j]l  CjI j-ulaII  c  °j,»  J|j)  ^Li  (_Tjaji 

1 — flj  t  *j  j)  |_^a_SU  j  (Jj  -"'I'  4-xtj  i-iljA'-.ll  1 

Jj)  ill  j  x  jl _ ill  IjA  y£-  _ J  ^ _ j]l  CjljJj__^JI 

.(JjVMl  4  ■  s-a\  \  L-|lj.*^.tl  1 


l  fljQ  jj.j  *«  j  j^jil  i^ljj  (Jjaljll  4xU  i'iIj  *.'•>  II  Loi  • 

5  1—3  j^ia4 _ 3  Ll_ _LS  AiLjxtll  4__3jj1| 

(j— 0  4 1..>  *!>■»  JJC- jx_Jj  4  .  U  iill  j_4j  4  IxlSlI 

4 _ Ikjx  w _ l)jjikS/l  _ jVI  l5jJ _ i J  4— JSjjll 

j-Aj  .1  »  1j  V  e-l  ji-xll  jjl-Lj  ,(ejj1_ill)cl  jAjtll 
(jjxJ-jji  jj-' ■**'■  j  IxJjc  ^ j  jLj  "Lulu  j < .  » 

|j  in  A  lj  ^ulxj  0  inj  pljjjdl  (<s_jj_ii)  Liblc- 

(Sj*-  4-Ll£  (JjIj^xJI  L5_a3  4  jlr.  j  4_iJLl]l 

jj  cijj— c.  jj-Jaj  4j Sjj  y-xf-.i 

r4lLol£]l  j  -*^ll  (JxLox  V  l  j 


•  In  hemimetabolous  insects,  there  is  a  gradual 
metamorphosis  or  change.  The  eggs  hatch  to  produce 
a  miniature  version  of  the  adult  which  lives  in  the 
same  environment  and  similar  habits.  This  stage  is 
called  a  nymph  and  after  that  it  moults  and  a  new 
nymph  emerges  from  the  exoskeleton  and  so  on. 
Each  nymphal  stage  is  larger  and  resembles  more 
the  adult  than  the  preceding  one.  Lice  for  example 
are  hemimetabolous  insects. 


J  4-jlac.  3_k JJ  (Jjai-jll  4  .  o  jlj  ijl  j_u_all  1 
(_>4- — fl-^i-jj  jyUtJS  jl  (J^_2) 

AlXal^Jl  oyiii  -\\\  (j-a  £j  y  >/•>  a  4-srn  j  ^  Jaaul  A  -  jjll 
j  1  aLjIaaII  CjIjLsJI  j 

ljUh  l  aj  »jj  Luj  Lr.  jj  LllUl 


^  y  “»  *  1 4  ULkjj  4jjjkH_)  JjUall 

J-S j  ,iit_ll  jJ  I  1£a  j  ^ j-a 
aJlIUII  S^jdwk^i]  1  g  jl  JuIj  j  JJ  3a 


cUj»»J  .AJ-jLuJI  (j-a 


A 1  j  C 3k II 


•  The  class  insecta  is  divided  into  two  subclasses, 
Apterygota  and  Pterygota.  Within  these  subclasses 
are  28  orders.  The  first  subclass  includes  4  orders 
that  are  with  no  medical  importance.The  second 
subclass  includes  24  orders.  The  medically  important 
ones  are: 


Ua 


(a5lc.  dll  j-iiaJl 


<1  4i  v*.  dj ! 

Aj-JJ  j  ^jLa_j  Wj  ^ j  .n-v\t 

JJjl  JjVl  k*  n^k  _ jVi  \1J 

A  l  U  A  Ijdbrtli  lAJll^j9li  Q Slj  L_LJJ 

l  a  g  La  (juA-ajj  Ajjj  hujl  C-LljUI 

*^A  A  jjJa  AjaaI 
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1 .  Dictyoptera  (cockroaches). 

2.  Hemiptera  (bedbugs  and  triatomine  bugs). 

3.  Anoplura  or  Siphunculata  (blood  sucking  lice). 

4.  Diptera  (flies ). 

5.  Siphonaptera  (fleas). 


(jj^alj^ji) ; 

3-i»j  J-?) 

.(^jLl  (j-Ui  ai5B) 
.(sjb'jll) 
.(^ij^i)  ^ 


a1£jH)  Ajj  j  ] 
>.Vl  A_tfLa_j  4—jjj  .2 

CjUjIc.  Ajjj  3 
LajaVI  aIuLj  Ajjj  ,4 

ajkVl  1  *  j.*'  Ajjj  ,5 


These  are  two  movably  jointed  appendages  which 
articulate  with  the  head  between  the  eyes.  They  carry 
sensory  hairs  which  may  serve  tactile  and  olfactory 
functions.  Antennae  are  extremely  varied  in  shape 
and  names  have  been  applied  to  the  more  striking 
types. 

The  common  types  of  antennae  are  (Figure  1): 

1.  Plumose:  Most  of  its  segments  have  many  long 
hairs  giving  them  a  feathery  or  plumose 
appearance  as  in  male  mosquitoes. 

2.  Pilose:  Those  with  only  short  and  inconspicuous 
hairs,  as  in  female  mosquitoes. 

3.  Aristate:  Its  distal  segment  is  enlarged  and  bears  a 
dorsal  bristle  known  as  the  arista,  as  in  the 
housefly. 

4.  Stylate:  Its  distal  segment  bears  an  elongate 
terminal  process  known  as  the  style,  as  in  tabanid 
flies  (horsefly  and  deerfly). 

5.  Filiform:  In  which  the  segments  are  nearly  uniform 
in  size  and  usually  cylindrical,  as  in  grasshopper. 

6.  Serrate:  In  which  the  segments  are  more  or  less 
triangular  and  project  like  the  teeth  of  a  saw. 

7.  Moniliform:  In  which  the  segments  are  similar  in 
size  and  more  or  less  spherical,  so  the  antenna  looks 
like  a  string  of  beads,  as  in  white  ants. 

8.  Pectinate:  Most  of  its  segments  bear  lateral 
processes. 

9.  Lamellate:  In  which  the  terminal  segments  are 
expanded  laterally  into  flattened,  rounded  or  oval 
lobes. 


*'  j  ^ j  » .pnv.?, *  jtj  L-oA j 

f  J*_ J  Aaui —a.  iljljja'  A  j*'* /■’-  JJ  t(j/  LkH  J-ll 

1  fll  A  Jj  ‘  j  1  Aj3 j  j  ji  Axajuj  jl  AjmiH  t _ 

±Sj  JSHJl  J  ‘Ls^lL)  (j Jjls 

.  aIuLUI  jhi  XlLu  *Uli 


:(1  £  j  JSji)  jjjj  <3®  aLuLsii 

‘ j«'-"  »XX-  (J  jajj  ;  ^ -1  jj"  ,  1 

S  I  <3  ljj«  -Jj  l j_gJi«  L-AIj)  L _ Jaal  SJjjL _ la 

jj£j 

^  jLi^j  :(^ljki^l)  .2 

<*)'  ll  L-oS  **■  (J— 1c.  »  jjl_J  jj C.J  jj it  —  « 

,<_pajilj]l 

(J/***-  Jj  »jjj&  U1  all  A_ii_l^Jl  1  qj®  jj£_j j  ;^jU  Ldl  3 
.A^jilll  Ajbjll  ^3  S^UlJU  wijaj  ’Lj$Ja  *1  jUj> 

1  jjl$j  t  jjjj  » J  j-  ^  [J-*-*-  jj  jljl  ,4 

t_jljj)  ijalilt  <^3  L®£  ‘  -  HH J  <_i  jaj  ’y_jUajl» 

.( jVjiJl  (— Ajjj  JjlaJI 

U)jS_j  At  i'll  >  ui  Ifljlila.  jj£lj  3 

.jljlJI  (^4  La£  A*y«'jl*»  ...I  i_jlLxlt  (^3  ^ Aj 

V  rrVa  Ljji  .•’ull  .6 

.  jLijJI  4j  .*j  o  jjLjj  L&  lx. 

iu jjljj  -  /•■'l  cAil  IkJI  I^js  ,7 

aIjIjSj  ju:^u„yi  'SjJ  j±±>  ^iiiij  <l.  u  ^ 

.Ala jVl  ^3  LoS  1  jj>  (jj  "Itj'-S 
(dil« jH j)  CjI jjjj  lj*3ar  ^  ^  xajj  ;^Jall 111  ,g 


*1  jjjt >  A'  i‘il  j’\11  i*il»  11 't  L^jS  (Jjlall *•  a  Jj  ;(^_3jj1I  ,9 

<  ;  -  k  o  -  |  d,-  i  -3  j  J*  -  >  3  3* 

^  o jjJlo  ji  {j^ j.hrf-1  ^ 
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10.  Setaceous:  In  which  the  segments  become  gradually  j  ^  <_jjj  :(v'  ul)  Y^w  10 

smaller  and  more  slender  towards  the  distal  end.  <>  'ciiJSS  1  Liklji j 

11.  Clavate:  In  which  the  segments  increase  gradually  cjliLJl  jb>»  ajsj  .  1 1 

in  diameter  towards  the  distal  end.  oLjUi  sUjIj  j 

12.  Capitate:  Its  segments  enlarge  suddenly  at  the  ol^ll  ?1*jL  jiAlij  :<jrJ jll  .12 

distal  end.  ,sA«2l 


Aristat 

3 


Monilifonn 


Pectinate 


7 


8 


Clavate 
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Figure  (1).  Types  of  antennae  jAii-yi  ojjJ  £l>l  .(i)  fa  JS-i 
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(Lift  tl>i 


Mouthparts 

Mouthparts  of  insects  consist  typically  of: 

1.  Labrum  (upper  lip):  Typically  this  is  a  movable 
flap  hanging  down  from  the  edge  of  the 
clypeus,  and  covering  the  mouth.  Its  inner  side 
forms  the  front  of  the  pre-oral  cavity  and  its 
called  the  epipharynx,  which  usually  bears  raised 
lobes  and  sensory  state  of  different  types. 

2.  Mandibles  (or  upper  Jaws):  Typically  they  are  hard 
and  sclerous,  and  have  various  sets  of  teeth  and 
brushes.  The  palp  has  been  lost. 

3.  Maxillae  (lower  jaws):  The  maxillae  lie  directly 
behind  the  mandibles.  They  have  only  a  lateral 
articulation  with  the  base  of  the  head  capsule. 

The  generalized  type  of  maxillae  is  a  masticating 
structure  that  is  divided  into  several  well-marked 
parts  as  follows: 

a.  Cardo:  The  cardo  is  the  triangular  basal  sclerite 
that  is  attached  to  the  head  capsule,  and  that  serves 
as  a  hinge  for  the  movement  of  the  remainder  of 
the  maxilla. 

b.  Stipes:  The  central  portion  or  body  of  the  maxilla 
is  called  the  stipes  and  is  usually  somewhat 
rectangular  in  shape.  The  stipes  is  located  above 
the  cardo  and  is  the  basis  for  the  remaining  parts  of 
the  maxilla. 

c.  Galea:  The  galea  is  the  outer  (lateral)  lobe 
articulating  at  the  end  of  the  stipes.  It  is  frequently 
developed  as  a  sensory  pad  or  bears  a  cap  of  sense 
organs. 

d.  Lacinia:  The  inner  (mesal)  lobe  articulating  at  the 
apex  of  the  stripes,  the  lacinia,  is  usally  mandible¬ 
like  in  general  form  with  a  series  of  spiners  or  teeth 
along  its  mesal  edge. 

e.  Palps:  The  antennae- like  segmented  appendage 
that  arises  from  the  lateral  side  of  the  stipes,  the 
palpus  is  commonly  five-segmented.  Presumably, 
it  is  entirely  sensory  in  function. 


4.  Labium  (lower  lip):  This  structure  forms  the  lip 
posterior  to  the  maxilla.  It  is  formed  by  the  fusion 
of  a  pair  of  appendages  serially  homologous  with 
the  maxillae.  It’s  based  portion  divided  into  two 


:  Cy  uj'j  fli  ft  I  j^\  i  >‘HTi 

A  -  jL  aj\  A  jjc.  S  jLlx.  1  \  wll  ft  iuyjl  .  1 

^  1*1 » *  aJ Jill  (j a  (JiuiVi  J) 

‘  ft  ft  Y  9ft  ^1^1  All  i* J  j 

.£-1  _jiVi  J }•' j 

Ijj jS_j  j'  *■*  *  ijy  *■  :(^->  »1)  UlxJl  ,2 

jlljuiVl  Cy  ft  9)"^  ft  IgJj  ftjj-3j  ft 

1$js  G»*<i  jjSlj 


'•if. « .AjK1  ui r-.  n ,4/Liil  .3 

^jjLa.  (J  —  °  A  IjWll  ill 


i  Sj&ti 


^jJaLa  jj  q£,  SjLjc.  jA  all  (j-a  ^LaJl 

j  t.1^.  fjl-T  rtlt  4%  >>>' j  *\j^\  oJ-C-  j‘n 

(a!AL*A\)  Aka La  w  ^  J  ivilLaJl  SA-c-lS  .i 

jJ  jij  JSlLJI  4*  Vy\w 

4_£jkJ  4_L^a_Lia  ^  \  mi  1  j 

j-  ijiuii 

all  <— ‘cdlali  ,lj 

Jj  W*\  i  ii  a  SjjJl  ^3  jA  j  tdlall 
oA£.li]l jA  j  lillall  oic-15  (jjla  lillill  (jluj  ^-a-j 

aaJuii  *i>bu 


^ o-a— ali  <^-A  o  ^ jAli  ;©  jjJJl  .£ 
LJlJUlII  ^_a  ^_Aj  .iillftll  jLu)  Ajc.  J  Vft4  JaII 

c-1  J  ji  ^  iuy  L>  1  J  ^  1 

.4  p\ jJa&V  1 

o!  ->W 

jjfc  j  ^  i  i  n  ft!  aA  ^  te. 

4— j  ^3  ^  jLxll  liLill  4a*ij  (. ,  *  11  ^3 

Jji  ^  jU-LuVi  ji  cdl jliVI  i>  AllJ-U-j  ^ 

.4lku»^ll  4l!aU 

4  aIu  ix  (3^.1  j—1  tj-c-  *  a  j  a5La!I  . — a 

(j a  Lkl_Ljj  J^x  >u  J  ft  *1*^  I  4^j  tu  1  ^4  31  a^ 

a  \a\\  a\l  ^ljl  >3i  lill 

lj_aj  #  \-k  (jiia—a.  o^Lc. 

•4  j  ^  3jla J  LoLaJ  4j1 

4Jt3ljl!  J^i\  Ij-A  A 

lj— 4  ^  j  j  (j— a  j  *1  "ij  iiL-ftl) 

fUl  3UUl  ^_a  3^1  jlil 

L»-“!  '-A  jjk  '«*» 
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primary  joints,  the  postrabium  which  frequently 
divided  into  two  parts:  a  basal  submentum  and  an 
apical  mentum  and  the  prelabium  which  includes 
various  lobes  and  processes.  The  central  mentum, 
which  bears  a  pair  of  labial  palpi,  one  on  each  side 
of  the  prementum,  and  each  usually  three- 
segmented  in  generalized  forms.  The  apical 
portion  of  the  prelabium  frequently  forms  a  sort  of 
tongue  and  for  this  reason  is  called  the  lingual 
which  is  usually  divided  into  two  pairs  of  lobes: 
the  glossae  (a  pair  of  mesal  lobes);  and  the 
paraglossae  (a  pair  of  lateral  lobes.) 

5.  Hypopharynx:  It  is  a  short,  median,  tongue-like 
structure  located  immediately  in  front  of  or  above 
the  labium,  between  the  maxillae.  The  salivary 
duct  often  opens  on  the  ventral  side  of  its  base. 

Prineipidtyp^sdf  mootbparts 

Insects  mouthparts  have  become  modified  in  various 
groups  to  perform  the  ingestion  of  different  types  of 
food  and  by  different  methods.  The  more  diverse  and 
interesting  types  are: 

1.  Chewing  mouthparts:  In  this  type,  the  mandibles 
cutoff  and  grind  solid  food,  and  the  maxillae  and 
labium  push  it  into  the  esophagus.  This  type  of 
mouthparts  is  well  represented  in  the  cockroach, 
Periplaneta  americana.  It  seems  certainly  that  the 
chewing  types  of  mouthparts  is  the  generalized  one 
from  which  the  other  types  developed. 


2.  Cutting-sponging  mouthparts:  In  horseflies 
(Tabanidae)  and  certain  other  Diptera,  the 
mandibles  are  produced  into  sharp  blades  and  the 
maxillae  into  long  probing  styles.  They  cut  and  tear 
the  integument  of  a  mammal,  causing  blood  to 
flow  from  the  wound.  This  blood  collected  by  the 
sponge-like  development  of  the  labium  and 
conveyed  to  the  end  of  the  hypopharynx.  The 
hypopharyhx  and  epipharynx  fit  together  to  form  a 
tube  through  which  the  blood  is  sucked  into  the 
esophagus. 


L-xllxll  '  Q — j_j  (juli  3 4 1 u  11  A  illdl  <■  9  1a  j 

(ji'iilj  k  'ill  j-S' jJl  LaA.  (jji  j_k  ^5-lc- 


‘L^> jVi  U  \\  ^U’,,1  ll  jjj j 

yA  >11  ji  11  S  .C-lLjJ— jj  Afll 

Ajj&aLII  "L^jj  J  J  .l>3  Ul  (jj— 3 


J£j  ji'lll  j ji  3^  J 

hliSf ^  ^  In  AaII  ^jj>\  a  1a 

La  jjiaUl  Ajlkli  (JJ-3  (j*  Ujfe  S 

~  L  ,<  a  1 1  jjl  Ml  (Jjju  t  \  y  .1  \\  ^LaIII  A*Xki_) 


j)j  t>  Ltfa-J  j 

£  j  j)  (jin'  IH^laa)  jLa.j  til  (j-o 

&W  (j A 

CP  j  if  *5 

A  t  i  ri  ll  ^LaI  o  j  iiol  \a  (J— Lj  j  ijl  m  Ill  A  )  L  j  j 

tUill  1  La  LJlc  j  ,(jj  (j-U j 

L-jj\  -\W  L5\c.  Aajlsulll 


l  ^  0  JJ%  JlA  Ljlj-kikJl  C-l  J)^J 

jjlL-jj  Ajjlc-Sfl  <.  aV*i*  ^  A  JjLL  jj 

;a!aa1  j  '[c-j Li  (jx j  .Ac.  j  i  u 


jii&li  ^  jiai  *i>J .  1 

f  jLj  ^-3  t  ll  >  nil  lij  3  j  ^jL jLrll 

A  t ix  \  11  A^ilkjaJlj  jljU^ll  ^  oll 

^  jL  JSIAjj  ^IaII  1  j^l  Cy*  l^A  J  Tai  Jj 

Lpa  jlill  U  ^jlc. 

^ fclj-fri  A _ La  ^U1  J*  jl-Jl 

AjlC.  Cjjj  Kjij 

(J—jIaJI ,^-jLjj  LS_a  ;A*  j  t  iL^l  A-JJalill  ^l_a]l  ^1  .2 

Au-jLlj  Ajjj  (jA  A  jljx  a  ^JajL\j  aJjIc-J 

,» o' _ uj-^  *< 

^  jUliUl  (jlSlill j  Ol 

1-1>  (JJ  i*.  L  .fl  t  ^jLiiyi  ,Ajl-31j  AJjjJb 

lh«  ^-31  ,  jLj — >  cs— 1} 

A-jLa  j  t—uSj— j  aJq-mi!  ^a°  >Jj  j-aJl 

lAJjLJ  ^  1  ‘  “  jjlsLwJl  A^luJj  1  >Vl  j  ^  1  A*tlV  I 

^ jiiT  ill  djk  1  Jal S  Jj  i  LjlgJ 

<a\  -  J  AJXi  LjJjJ  L j  £jJ  Aj jll  (jjj 

,^5  jaII  J)  fill 

c-jLxJI  (j_A  jajL_£  JA  <j  ;A.y  >j  aLyi  all  ^1  j_ ki  ,3 


3.  Sponging  mouthparts:  A  large  number  of  the 


nonbiting  flies,  including  the  housefly,  have  this 
type,  fitted  for  using  only  foods  that  are  either 
liquid  or  readily  soluble  in  saliva.  This  type  is 
most  similar  to  the  cutting  sponging  type,  but  the 
mandibles  and  maxillae  are  nonfunctional,  and  the 
remaining  parts  form  a  proboscis  with  a  sponge¬ 
like  apex,  or  labella.  This  is  inserted  into  the  liquid 
food,  which  is  conveyed  to  the  food  channel  by 
minute  capillary  channels  on  the  surface  of  the 
labella.  The  food  channel  forms  a  tube  leading  to 
the  esophagus. 


4.  Chewing-Lapping  mouthparts:  This  type  of 
mouthparts  is  used  for  taking  up  liquid  food  and  is 
found  in  the  bees  and  wasps.  The  mandibles  and 
labrum  are  of  the  chewing  type  and  are  used  for 
grasping  prey.  The  maxillae  and  labium  are 
developed  into  a  series  of  flattened  elongate 
structures,  of  which  the  glossa  forms  an  extended 
channeled  organ.  This  latter  is  used  to  probe  deep 
into  nectaries  of  blossoms.The  other  flaps  of  the 
maxillae  and  labium  fit  up  against  the  glossa  and 
form  a  series  of  channels  down  which  the  saliva  is 
discharged  and  up  which  food  is  drawn. 


5.  Piercing-sucking  mouthparts:  One  of  the  common 
types  of  mouthparts,  especially  developed  in 
parasitic  insects  (mosquitoes,  bedbugs,  lice  and 
fleas),  is  that  suited  for  piercing  the  tissues  of 
animals  and  sucking  up  their  blood.  In  this  type, 
the  mandibles  and  maxillae  are  modified  into 
needle-like  stylets  which  can  be  inserted  into  the 
soft  tissues  of  the  host  and  suck  the  host  juices 
through  the  needle  into  the  esophagus. 

6.  Siphoning  mouthparts:  Adult  Lepidoptera  feed  on 
nectar  and  other  liquid  food.  These  are  sucked  up 
by  means  of  a  long  proboscis,  composed  only  of 
the  united  galea  of  each  maxilla.  These  form  a 
tube  that  opens  into  the  esophagus. 

7.  Filtering  mouthparts:  Some  aquatic  larvae, 
particularly  some  of  the  black  flies  (Simuliidae), 
have  an  elaborate  cephalic  fan  used  in  filtering 
microorganisms.  Others  are  both  filter  feeders  and 
browsers  and  the  cephalic  fans  are  less  elaborate. 


i jlill  lift  t  J j*  ball  i_jIj11I  A 

L-al  A  jSr.bU  Ja-flS  A  all  .  oil  c-  ^  J) 

11a  (jl  a] <jLj  111  aLIs  L»Ij 

«)-'  j_ill  Jl  A-lil  fill  frl  Jki  jja  ^jjll 

jx  QjSli  Jikall j  LJ*1I  (ilj£_dl  i  o .  \ 

(jjiL  Ul  -  j  Uj  a  H  j  j'  AjiUll  aJL*_s 

‘A*i  II  j'l  A_l k'i  1  1  j,  (_£j_lxll  a  j  j— a. 

aJL-»j}  .~i  j  ^lil  JjLjiJI  f  1^x11  (J  ^  1  I"1  J  All 

a1j*_^,  Cll j_li  Ai_J  Jj  A_lllAll  SLSlI  ^Jl 

clxill  oU_3  tAj  i  1  II  ^ In  in  (jJc- 

,<J jlll  J!  (^Ijj  ’bjfjl 

.va'-i  ....  ;<jc.'5ui  (^ju-uii)  Aib jUii  yiii  ;i>i  .4 
JjUJI  tl-iill  si jlill  11a 

.(jjJUl)  jjJjjllj  .  JIaIII  J  Jja.JjAj 

^ jl  .ill  _ a  jl . ^j\  l  .jU.Hl  A 9  am  II  j 

jLAaI!  LJ  jlill  (^Lal-aI  ^  1  m  jj 
(j-a  aUm  Ld  "n  ^  ^Uam  11  A  Ixii.  It  j 

J>£S  JLJII  jfll 

li*  *4^-21  ‘U_^lj 

dvu^yiu  . jU jS/i  ji 

^  fl.1.9  JiLjl  4  a  nujl J  (jjolflluJi  0/  fill 

A  4  Vfoty  4  o  L,  /jj  £j j  (J_jliLa 

L. \\ t .1  L-jlxIlll  jjAj 

ajuLaJi  jjb  j  5 

>  ■>  jjj 

(J  a  t^jJaj  t  A\\  j  q  U\\  dji  ^ 11 

djLil  jukjl  4n..'  'll  t  \  q  M  ^  J_A  J  j  tllj 

LjIxJI  ^  jljll  al^jLaJ  ^L^ilajj 

J  L>^)  ^  /“I  4  dlLoj-Lik  S 

^jjLjj  t^Uy  1  nail  Sj^jll  Aa-kuiVI  J  jji-J 

J) :  jllC-  t  flj> 

4-oc.Vlj  A-^jkVl  AlLJi jSJI 

j  Uj  A.  aJslmiIjJ  dAa  ^jljj 

^  (J-^j  AaaI  Lali  dll  JaAS  ^  fl  lljj  (JjjHa 

,t5 j^ll  ^  1  *4  j  "Ujfj)  ^jI^jj 

dlLAjall  (Jm33LA  j  4  j  jl  0  k  ^  j\l  n.  oil  pi  J 

(pUTili)  J jL,Vl  cjUaII  dlB ji  AjjLaII 

djLul£li 


~t  i  .1  "i  41  \fl*>  ^  A  1 .  .J 


rr  iV  - 


(jjSl-j  (IjI_S Jjll  (_5 j-i-Sfl  ^-IjliVlj 

Cj'j-41  J_a.lje(jl  (^-S  CjI j_iLa.j  AlLijl 

/LJliij  tPl  aIuiI jll 
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Thorax 


The  thorax  is  the  body  region  between  the  head  and 
abdomen.  It  is  composed  of  three  segments,  the 
prothorax,  mesothorax  and  metathorax.  The  skeleton 
of  each  is  formed  of  a  dorsal  notum  (tergum),  a 
ventral  sternum  and  two  lateral  pleura.  The  thorax 
is  connected  to  the  head  by  a  short  flexible  neck 
covered  by  one  or  more  cervical  sclerites  on  each 
side.  Each  thoracic  segment  carries  a  pair  of  walking 
legs  and  the  wings. 

Legs 

The  typical  thoracic  leg  consists  of  five  parts,  the 
coxa,  trochanter,  femur,  tibia  and  tarsus.  The  coxa  is 
the  segment  that  articulates  with  the  body;  it  may 
bear  a  posterior  lobe  called  the  meron.  The  tarsus  of 
adult  insects  is  usually  subdivided  into  two  to  five 
segments  and  ends  in  a  pair  of  claws  and  one  or 
more  pad-like  structures  below  them. 

In  general,  insects  have  simple  legs  designed  for 
walking  or  running.  However,  a  large  numbers  of 
modifications  have  been  developed  to  fit  the  legs  for 
other  uses.  These  include  (Figure  2): 

1.  Jumping  legs:  With  greatly  enlarged  femur,  as  in 
the  grasshoppers. 

2.  Grasping  legs  or  Hunting  legs:  As  in  the  forelegs 
of  the  praying  mantis.  The  femur  has  a 
longitudinal  groove  in  which  it  can  receicve  the 
tibia  and  both  are  provided  with  strong  spines,  thus 
fitted  for  grasping  the  prey  between  them. 


\1  L ' jj i  1 „  Ajuam  A  ft  W  ..nUjA  — 11 

^  .1  All  j  a  U  ^  V  ]rij  i 

ij  Sj.  U  i  all  jjj  1  ^.11  j v  ^  ^  U  ^  v  11  j 

i*  bi  lya-3  j  jilt  Jfr-Ii  (j-» 

(jJjflj  j  Vi  <-i  11  Jj  rf-i'nj  .(jlllj-iLa.  (jxxJjjL  (jj  j 

''  ‘U-i’12-1  i  ,ellalxl»  ((jjlllll  Jjli)  jjx  jj.n  i  iJjL 


Ajjd X  A .  ’  W°I  (jy*.  'j  (j!£  ji  J 


JjXaIIj  a  L  {ja  Ll^  J y  i  .'11  j 

4 «  U  all  A  a  jLjJI  j  ,1-,  J 

UA  1  1  n-1  A  ■>  -1—9 J  f,. II  yil  A— A  tjld — Art  1  1  V* 

^ \  qli  ^  (i,>i  Y\y  L-4  PL_Jld j  j  i-ij-zj 

M  ^  j'  ljj  ;  M  ^ j 

<.  -a  jr-J  L_4LiJaIt  ^ JJr* 

l  ill  <  JflLii  ^Lj  ojLuj j!l  - 

.  jjUIj  CSJU11  AjLA inCXA  A_laJjuLl  Lo_^oC-  CjI  j-kikllj 

dCj^q  \  ^  (^3  djj  *i  oXC-  CjjJ  k  AiJj 

dJ-Jbj  L  ^  ^j)  OLal.W^  miV 

:(2  1 J 

JaI  ill  j  .  1 

.(-LOaill) 

(_>ul  jjLaSflji  .2 

(JJJJ— fiJ  4-_laLaVi 

(J-lill * .i J  (jl  0^5  (jj  ^r1)  all 

l«ag—  3  jj  L_aA^I£j  (jUj-ll 


3.  Swimming  legs:  Having  long  brushes  of  hairs,  jkliJi  ^  .3 

and  flattened  parts  so  as  to  act  as  paddles,  as  in  the  ^_a  u_S  J-i_J  ^_SJ  j^i 3 

water  beetles.  .*U3i 


4.  Digging  or  Burrowing  legs:  In  which  the 
segments  are  strong  and  expanded,  and  the  tibia  is 
broad  and  armed  with  strong  teeth,  such  as  found 
in  the  mole  crickets. 


Aj £— kali  1  i  ^  j,  *  J->j'  .4 

cfjja  Ak!L^j  JUJIj  aLL^  Uaj 

,  jLakJi  aj jaII  t illl  £ 


9 


Practical  Medical  Entomology- 


5.  Clinging  legs:  As  in  the  human  louse,  the  tarsus  is 
one-segmented  and  ends  in  a  powerful  claw  which 
works  against  a  tibial  process  so  as  to  cling  the 
host. 

6.  Walking  legs  on  smooth  and  steep  surfaces:  In  this 
type,  the  two  pulvilli  are  covered  with  clasping 
hairs  which  help  the  leg  to  adhere  to  surfaces  on 
which  it  walks,  thus  enable  the  insect  to  climb 
smooth  or  steep  surfaces,  as  in  the  housefly. 

7.  Walking  or  running  legs:  The  segments  are  long 
and  cylindrical,  as  in  cockroaches. 


i  jLiiVI  .  J— Lo£  '  U  ~ili  ji  c’  i  V . ti  JjojI  .5 

^4— J— j-jj  <*Ua-2  Ij 

U-U  i* j_j  ^ },  <-i  t'l  e  y. lilt  J. jLaj  jj y a  o  Lla-a— i 

,L 

^-2  |o  jl*»*  loll  j  {-L-ILII  ^  J 3-1 1,1  'I  ^  '<-■  .all  J  jj  5 

n'La  jx  >  jj  *  A  jljj'i—ujjll  j .1  ^  j'  ill  la_A 

c>kL<JLi  jL^JlV1  J-kjV I  jc-LJ 

jU.:.  li  r.  "<  L5_k-  n  ^  \ ,j  tL^_i_Lc. 

toj  w  t-LuulLlI 
slili-i-iUl  jl  £ — Laall  jl  aII  (J— a^jl  t7 


tibia  j.  -an 

tarsus  roi’i 

claws  jyt 


(2i 

Grasping  legs 


^  JljVI  .(2)  Ji-ill 
Figure  (2).  Types  of  legs  in  insects 
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jti'  >ji  i4l 
Digging  or  burrowing  legs 


jLlJI  jl  wUji  151 
C  linging  legs 


j^Uj 


* -  empodium 

.urn  t_^_n  ^  ^iii  161 
Walking  legs  on  smooth  and  steep  surfaces 


Walking  or  ainning  legs 


(4-iuj)  udj  JajVI  .(2) 

Figure  (2).  Types  of  legs  in  insects  (cont.) 


Wings 


Living  winged  insects,  called  pterygote  insects, 
typically  have  two  pairs  of  wings,  one  pair  each  on 
the  mesothorax  and  metathorax.  Typically  an  insect 
wing  is  a  thin  flap-like  extension  of  the  body  wall, 
with  an  upper  and  lower  membrane,  and  a  set  of 
strengthening  supports  called  veins  running  more  or 
less  the  length  of  the  wing.  The  veins  are  connected 
by  a  series  of  crossveins.  The  pattern  of  veins  and 
crossveins  is  termed  the  venation.  Dorsally,  there  are 
three  basal  sclerites  (marked  1,  2  and  3;  Figure  3A), 
of  which  at  least  1  and  3  have  a  close  articulation 
with  the  notum;  and  three  corresponding  plates  (s,  m 
and  c),  to  which  the  veins  attach.  Ventrally,  the  two 
alar  sclerites  lie  one  on  each  side  of  the  wing  process 


'^i\  di Ij  A_iJ I  dll J.t.  Ul  1_S 

AaI  ’>yi  (j-A  jjl^J  j  ^  ?•  '  J  A  1  ^  J-£-d_]  j  lg_]_)  A*\~'A.ftll 

j*  ^  If.  ^pLillj  ^  —  I'  la  •  "  J  I*--  I  A  _ lA  Ai.1  J  ^  L 

jj—c.  a  J,  ■  c.  'J  aJI  ^1  j.  a>  j  j_£j  I  ■  a>  jAL<a_ll 

f  I  ■*  C.  jj  j-bj  -  ■  b  a. I'  jj— «  jj—Lj  A _ iLiLill  a  ,  *  i  jjj_j 

A _ ''  ■ 1 1  ^ I '  j  yAL  )  k~-  j  j  If- 

^lilaJI  (Jj_la  ^g.  k  A  A  4J  (jj^j—aJli  A_Jj^jk]all  A^jLoll 

A  la  ;  Jjj  la  XJ  ^  ^  I  ^  ■  ia  «J  _ all  i_);  II  jj  _  lii^a — J 

jl  J _ L  k _ ij _ *—Lj  A  .  '  ■  -  ^ll  *  n  ^~~A  A  lj  n  Ij  r 

CS-lc.  A_a.jjj  .Ij'ji— Illl  Ada jVl  ‘.n  1)11  ijjj-il'j 
4  2  (  1  ^  — j  A Aftllx A3  CjLt-j,  dj^Lj 

W-l  LJjVI  ^  AlJUll j  yijVl  Wd(3A 

Ai_a.Ull  Wa  Jj  -a  '  1  (c,m,s)  LS4  SjJalil 
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of  the  pronotum. 


The  number  and  arrangement  of  these  veins  are  of 
great  value  in  the  classification  of  orders,  families, 
genera  and  species.  Each  main  vein  has  a  definite 
name  and  these  are  (listed  in  order  of  occurrence 
from  the  anterior  to  the  posterior  margin  of  the  wing) 
(Figure  3B): 

1 .  Costa  (C):  It  is  unbranched  vein  and  arises  from 
the  subcostal  plate.  Usually  forms  the  thickened 
anterior  margin  of  the  wing. 

2.  Subcosta  (Sc):  The  second  longitudinal  vein 
(behind  the  costa)  which  branches  into  two 
separate  veins  (Scl  and  Sc2). 

3.  Radius  (R):  The  third  longitudinal  vein,  one  to 
five  branches  reach  the  wing  margin  (R1-R5). 

4.  Media  (M):  The  fourth  longitudinal  vein,  one  to 
four  branches  (Ml  -M4)  reach  the  wing  margin. 

5.  Cubitus  (Cu):  The  fifth  longitudinal  vein,  one  to 
three  branches  reach  the  wing  margine  (CUla, 
CUlb,  CU2). 

6.  Anal  veins  (Al,  A2,  A3):  Unbranched  veins 
behind  the  cubitus,  and  are  numbered  from  anterior 
to  posterior  end  (Al,  A2  and  A3). 

In  some  insects,  the  forewings  are  much  hardened  to 
form  protective  wing  covers  the  elytra,  or  are  less 
stout,  leathery  and  called  the  tegmina.  In  others,  the 
hindwings  are  disappearing  and  represented  only  two 
slender  processes  called  halters.  Some  insects  are 
wingless  and  others  have  lost  their  wings  usually 
because  of  their  parasitic  habit. 


The  usual  cross  veins  are  (Figure  3B): 

1 .  Humeral  (h):  It  is  located  between  C  and  Sc  veins 
near  the  base  of  the  wing. 

2.  Radial  (r):  It  is  located  between  R1  and  the 
anterior  branch  of  Rs. 

3.  Sectorial  (s):  It  is  located  between  two  branches 
of  R5. 

4.  Radio-medial  (r-m):  It  is  located  between  the  radius 
and  media. 
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5.  Medial  (m):  It  is  located  between  two  branches  of 
Media. 

6.  Medio-cubital  (m-cu):  It  is  located  between  media 
and  cubitus. 


i/t-'J-*  oh  i— :(m)  .5 

is >*!'  oil  t*ij  :(m-cu)  <4*4$  .6 

■  ^4$ 


Figure  (3).  Wings  ^V)  .(3)  JS^I 

A-  Basal  sclerites  and  basal  plates  ^JUuall  j  Ajjcli]i  GLuLali  .1 

B-  Venation  of  wings  $  Jjjixj-il  ^Uai  .u 


Abdomen 


The  abdomen  is  the  third  and  posterior  region  of  the  i-illlij  s  jlLkli  v?r^H 3  dJUli  y  yLlli 

insect  body.  It  is  typically  composed  of  eleven  ji  jllc.  AV  W*  y*  y 

segments.The  last  segment,  however,  is  usually  'Ia*.  (iyLoa)  O 

reduced,  so  the  number  of  apparent  segments  rarely  ’V)  JoojlW  jjUli  V  SjAllkll  /  u»'i  jat.  y  11c- j 

exceeds  ten.  Each  segment  has  a  dorsal  tergum,  a  ^iSj  ^ jll aI  »*V.  a;*  u*»  aj  ^  /ijj  •. 

ventral  sternum  and  two  lateral  pleura  on  which  the  aL>  aY'i'l  jjjjli  Ug/  IV.  «'-■  jll  »u  jlpULr. j 
respiratory  spiracles  are  usually  located.  The  ay.k'  ,n  Ajlj jli  j  j&li 

abdominal  appendages  may  be  divided  roughly  into  ^1L3 j  Jl\<o!L  Zl  T.vm  jy. 

two  groups:  Those  not  associated  with  reproduction,  /.tU  ^ jljlsii  4j CjUU'  ilb 

and  those  developed  for  reproductive  activities  such  (3a.iJ_Ili  y.  r  a  j  ,t  bit  y  uv,, 

as  mating  or  oviposition.  In  most  adult  insects,  hYl\l  a_S j  .aL-uI^I  uni  ffui 

abdominal  appendages  are  absent  except  on  the  ouV-lSL  3.‘uTi  J-LjL  ilulaJi  cblj_i_=Jl 


terminal  segments.  A  few  primitive  forms  have  <I.u  uli  jji jj  j)  ^LUl  ^  Lb£ 

retained  degenerate  legs  represented  by  styli,  as  in  .Cjijlikll  aIJIc.  sj o4^ 
the  silverfish.  The  appendages  of  the  seventh  J-j-  c4  *)  ^ 

segment,  the  cerci  are  present  in  most  insects.They  c>4\t.jL  «\ .  >■  r.yi  gjla  '*  v_iLb 

are  usually  tactile  organs  and  in  some  groups  such  aIXIlUI  e.L_^i.yi  s  s'-,  u-JUJi  j  yujlSili  aIjILAajII 
as  caddishflies  become  part  of  male  genitalia.  The  <j-*  c JJ  lh“  *■  j  <*  ^Uli  AiliSll  (_rJt  ijj  <mi 
genitalia  are  usually  located  on  the  ninth  segment  <■  Xil  ''ill  j,^k  »*;;  CjULmUIi 

and  consist  of  a  pair  of  claspers  and  an  intromittent  (jjt  jjal C.  % jy*a—l  ■  «"  ±j  3  4j  j  V  ~.V  1 

aedeagus  in  between.  The  female  genitalia  generally  j  yli lulkjll  QiUjimi  ^  Lsii  ^jJi 

consist  of  an  ovipositor  (egg-laying  organ),  arising 
from  the  eighth  and  ninth  segments. 
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Practical  Medical  Entomology 


Order:  Diptera 

•  Insects  belonging  to  the  order  Diptera  are  typically 
equipped  in  the  adult  stage  with  a  single  pair  of 
membranous  wings  attached  to  the  dorso-lateral 
angle  of  the  second  thoracic  segment. 

•  In  all  dipterans,  the  second  pair  of  wings  is  absent, 
being  modified  into  a  pair  of  minute  club-shaped 
halters  (balancing  organs). 

•  All  dipteran  flies  have  a  complete  metamorphosis 
(holometabolous  life-cycle). 

•  In  all  dipterans,  the  larvae  are  legless,  but  false 
legs  called  pseudopods  may  sometimes  be  present 
such  as  in  houseflies  larvae. 

•  The  order  Diptera  is  divided  into  three  suborders: 

I-  Suborder  Nematocera:  This  suborder  comprises 
flies,  in  which  the  antennae  are  typically  multi- 
segmented,  which  may  be  long  and  filamentous 
as  in  mosquitoes  or  considerably  shorter  such  as 
in  blackflies  and  phlebotomine  sandflies.  The 
maxillary  palps  having  from  one  to  5  segments, 
but  usually  four.  The  families  of  medical 
importance  are  the  following: 

1 .  Family:  Culicidae  (The  mosquitoes) 

2.  Family:  Psychodidae  (The  sandflies) 

3.  Family:  Ceratopogonidae  (The  midges) 

4.  Family:  Simuliidae  (The  blackflies,  buffalo- 

gnats) 

11-Suborder  Brachycera:  This  suborder  contains 
mainly  large  number  of  flies  in  which  the  antennae 
are  short  (i.e.  Short-homed  flies),  usually  divided 
into  three  segments,  the  last  is  the  largest  and  may  be 
annulated  or  subdivided.  In  some  species  the  last 
antennal  segment  may  bear  a  bristle  called  an  arista, 
a  feature  more  characteristic  of  the  suborder 
Cyclorrhapha.  The  maxillary  palps  consist  of  one  or 
two  segments.  Only  one  family  of  this  suborder  is 
medically  important  which  is  called  Tabanidae. 

III.  Suborder  Cyclorrhapha:  Flies  in  which  the 
antennae  consists  of  three  segments  and  the  last 
one  always  bears  a  bristle  called  the  arista.  The 
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families  of  medical  importance  are  the  following: 

1.  Family:  Muscidae 

2.  Family:  Calliphoridae 

3.  Family:  Glossinidae 

4.  Family:  Oestridae 

5.  Family:  Hypodcrmatidae 

6.  Family:  Gasterophilidae 

7.  Family:  Cuterbridae 


Molan  AL,  Faraj  AM,  Hiday  AM 

S_nU'  Cjli  J 

i  ■■  yh  Ajfclt  t  1 

gPjyLJ J!  .2 
jUli  ,4 
,i£  -a  \  y,  *i\  ,5 


-Mosquitoes- 

Phylum:  Arthropoda 
Class:  Insecta 
Order:  Diptera 

Suborder:  Nematocera 
Family:  Culicidae 

•The  family  Culicidae  contains  only  mosquitoes 
(Figure  4). 

•There  are  more  than  3000  species  of  mosquitoes 
belonging  to  more  than  30  genera  arranged  in 
three  subfamilies: 

1.  Subfamily:  Toxorhynchitinae 

2.  Subfamily:  Anophelinae  (anophelines) 

3.  Subfamily:  Culicinae  (culicines) 

•  The  most  important  man-biting  mosquitoes 
belong  to  the  following  genera:  Anopheles, 
Culex,  Aedes,  Mansonia,  Haemagogus,  Sabethes 
and  Psorophora. 

•  Mosquitoes  have  a  worldwide  distribution  . 
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Figure  (4).  Mosquito  .(4)  Ji-ll 


Subfamily:  Anophelinae 
Genus:  Anopheles 
Anopheles  mosquitoes 


•  In  addition  to  transmitting  malaria,  anopheline 
mosquitoes  also  transmit  filariasis  and  some  viral 
diseases. 

•  There  are  about  400  species  of  Anopheles 
mosquitoes  throughout  the  world,  but  only  about  60 
species  are  vectors  of  malaria  under  natural 
conditions;  of  these  about  30  species  are  of  major 
importance. 

•  Although  Anopheles  mosquitoes  are  most  frequent 
in  tropical  or  subtropical  regions,  they  are  found  in 
temperate  climates  and  even  in  the  Arctic  during 
the  summer.  As  a  rule,  Anopheles  are  not  found  at 
altitudes  above  2000-2500  m. 

•  The  external  morphology  of  both  female  and  male 
Anopheles  provides  the  main  criteria  for 
recognizing  both  the  genus  and  the  species  of  these 
mosquitoes. 

•  The  successive  stages  of  growth  and 
metamorphosis  of  the  mosquito  are  the  egg,  larva, 
pupa  and  finally  the  adult. 
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Eggs  of  Anopheles  mosquitoes 


1. They  are  laid  singly  by  the  female  Anopheles  on 
the  type  of  water  preferred  by  a  particular  species. 

2.  In  most  species,  they  are  boat-shaped  (Figure  5). 

3.  Laterally,  they  have  a  pair  of  floats  which  in 
some  species  completely  surround  the  egg. 

4.  The  pattern  of  grey  exochorion  on  the  surface  of 
the  brown  egg,  its  shape  and  size  are  useful  for 
species  differentiation. 

5.  They  hatch  within  2-3  days,  but  in  colder 
temperate  climates  hatching  may  be  prolonged. 


<Jj-i  cS-i' j-i  fij  .  1 

.A.1  AliC.  j_j 
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<>»  jtj  j  L$J .3 
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lloai 


O-lijftn  A^alj  .(5) 
Figure  (5)*  Anopheles  egg 
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Practical  Medical  Entomology 

Larvae  of  Anopheles  mosquitoes 

1  .They  hatch  from  the  eggs  as  small  'wrigglers'  and 
have  a  distinct  head,  thorax  and  abdomen. 

2. The  thorax  is  wider  than  the  head  or  abdomen  and 
somewhat  flattened.  It  has  several  groups  of  hairs 
that  are  useful  in  identifying  the  species. 

3.  The  abdomen  is  long  and  subcylindrical.  Its  first 
seven  segments  are  similar,  but  the  eighth  and  ninth 
are  considerably  modified.  The  eighth  segment 
bears  the  respiratory  apparatus,  which  in 
anophelines  consists  of  paired  spiracular  openings 
(never  have  a  siphon  or  air  tube)  while  there  is  a 
prominent  air  tube  in  the  other  groups  of 
mosquitoes. 

4. The  ninth  segment  is  out  of  line  with  the  other 
segments  and  bears  two  to  four  tapering 
membranous  appendages  commonly  called  anal 
gills. 

5.  Abdominal  segments  1-7  usually  have  dorsally  a 
pair  of  palmate  or  float  hairs,  which  help  to 
maintain  the  larvae  in  a  horizontal  position  at  the 
water  surface. 

6. The  body  of  the  larva  lies  parallel  to  the  water 
surface  (Figure  6). 

7.  The  larvae  have  conspicuous  mouth  brushes  which 
sweep  food  particles  into  the  mouth  (Figure  7). 

8.  The  larvae  undergo  three  successive  moultings 
during  their  growth,  so  there  are  four  stages  or 
instars. 

9.  At  the  end  of  the  fourth  stage  the  larva  changes  into 
a  pupa. 
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pLJl  jdeu*  ijp  jdlt jjV)  Ai ijj(  ^5)  J<j 

Figure  (6).  Anopheles  larva  lyjng  parallel  to  the  water  surface 
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mouth  brush  i— istiy 


antenna 


tergal  plate 


palmate  hairs 


spiracle 


saddle  r^j\ 
caudal  bristles 


anal  gills 
ventral  brush 


(_yil4jjSh  .(7) 

Figure  (7):  Dorsal  view  of  an  Anopheles  larvae 


Pupae  of  Anopheles  mosquitoes 


l.In  general,  mosquito  pupae  have  the  following 
characteristics: 

They  are  comma-shaped. 

They  hang  just  below  the  water  surface, 
c.  They  swim  actively  when  disturbed. 


CjU^oIIj  ^ ^  jl  s.  r_  ■  a.  all  J  _  ] 


,  3  j  nil  Jba  c-Lo])  ^  l-~> ■  ■)  ;**!->  j  — —  -  — 

1  &t  \  ^  if-  ’  -  -y  - .  _  - 


2.  The  breathing  trumpet  (air  tube)  of  the  anopheline 
pupa  is  short  and  has  a  wide  opening. 

3.  Short  peg-like  abdominal  spines  are  found  on 
segments  2  or  3  to  7. 

4.  The  abdomen  comprises  eight  freely  movable 
segments  with  a  pair  of  paddles  at  the  tip. 

5.  Pupae  do  not  feed  during  their  aquatic  existence 
and  come  to  the  water  surface  to  breath  through 
their  short  respiratory  trumpets  (Figure  8). 


.aIxijIj  aa  Ijj  t  j jj.oli 

jLjjVIj  Ajikj  3 

.iuUI  ^])  AllLSli  ji 

sjj j_«j  A_£jaJI  o  j_a.  — LJ  tjlalJI  (w».J  .4 

Aic.  uAjjlaJdl  j*  £ j  jj 

f.Lall  La  » jjIs  JiLi  (_$ jIajlII  ^  i  ■'1 1  V  ,5 

l_jSI _Jji  J  if.  |J ■■*’  «'<*'*■)  «.1 _ «1)  ...  ~l  »Lrt  .~ij 

(8  s  Wall  a*i..,VTrdt 


o*is>iSn  f ijjc  .(g)  jiii]i 

Figure  (8).  Pupa  of  an  Anopheles  mosquitoes 


AaI  jll  f  UjI  (jtn  ^  (jlajau  .(9) 

Figure  (9).  Resting  position  of  an  Anopheles  mosquitoes 


Adult  Anopheles  mosquito  (female) 
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1 .  Adult  Anopheles  usually  rest  with  the  body  at  an 
angle  to  surface,  that  is  with  proboscis  and 
abdomen  in  a  straight  line  (Figure  9). 

2. The  palps  situated  on  both  sides  of  the  proboscis 
are  about  as  long  as  it. 

3. The  head  with  its  prominent  compound  eyes  has  a 
pair  of  antennae  which  are  pilose  (non-plumose). 

4.  The  proboscis  is  a  composite  structure  that  includes 
the  labium,  a  pair  of  labellae,  a  labrum,  the 
hypopharynx  and  two  pairs  of  toothed  mandibles 
and  maxillae.  The  latter  serve  to  penetrate  the  skin 
of  the  animal  on  whose  blood  the  female  Anopheles 
feeds  (Figure  10). 

5.  The  scutellum  is  rounded  posteriorly  and  has  setae 
along  the  entire  edge  (Figure  1 1). 

6. The  thorax  carries  a  pair  of  wings  and  a  pair  of 
Halters. 


‘Ckljll  ij^a jliJ  jjijiu  dililL  <LsaJ  La-llifr  ,1 

4 ^  A_llc.  1  a  Q  *i  U.  ■ U  1  ^  J  a*  , 

iS  Jfci  J  A  rtl  ftl  i  itj  (jLijSj  j  _ ii  j  ^  ^ji 
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(j j£Lj  ^ j  Uj  11  ^  iil-v  Aai|Ij]I  ,2 

,  '  <<  j*°  j  aJ  jL  ,j..i  i  l 

ijjjJ  i>»  £jj  «JJ->  A&J*  U JPbi  .3 

«■! J* - ul  J-U  t  ^  (^jLjj)  jU'nl  3 

.(aI^jj^) 

A  i  i'i  II  ^  \  i.  fl  1  ja  1 .  '  A  j  1  -  J  \1  4 
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iA  JiLdlj  LiLdl  ^ja  ?■ 

^  (jUI  (jljjjJI  jLa.  jjljili-b  i 

.(10  <J^»)  Ado  tJJc-  (_> 3_>*j  iiiUi 

Aji — Lkll  A_l^.li]l  (j—a  jLLJoj  5 

.(11  iJ^1)  At  lit  v  ijjla  S-I^IaL  J 

(j-o  la. jjj  Li.jj  (Jxkj  ,6 


7.  Mostly  they  have  dark  and  pale  scales  on  the  wing 
veins  arranged  in  blocks  or  specific  areas  to  form  a 
distinctive  spotted  pattern  (Figure  12). 

8. The  abdomen  has  eight  similar  segments  each  with 
a  dorsal  plate  or  tergite  and  a  ventral  plate-stemite; 
the  last  terminal  segment  is  modified  for  mating 
and  ovipositing. 

9.  Most  anophelines  rest  at  an  angle  to  the  resting 
surface. 

10.  Each  of  the  six  legs  has  a  femur,  a  tibia  and  a  five- 
segmented  tarsus. 


4_aJij  i  o  ^  lr.  1  ^  Q  j  ’J 

ji  .(J  ,'t.j  Aajj*  £-tiaJI  ^ JJC.  Jc. 
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SA  Ajtl  k  A  J_ £1_J  A  3  /  .u  "u  14  jl— .8 
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(jV.y/n.Vi  CxsJ^  J  (j-iCUli  Jjla  iiiUli  <j4>W  (pi  o-i J  .(10)  JiAil 

Figure  (10).  Head  of  adult  female  Anopheles  mosquitoes  (see  the  length  of  the  palps  and  shape  of  the  antennae) 


<ps^ivi  {J*jh  ^  jjtp)  j  *(ii) 

Figure  (11).  Thorax  and  scutellum  of  an  Anopheles  mosquitoes 


l—  fringe  scales  wU»o±i^ 


^UaJI  jjjfr  (p-  jLiu  j  i  k  oil ijaJl  ujj jj  (jjjj  .(12) 

Figure  (12) .  Wings  of  Anopheles  species  showing  the  arrangement  of 
dark  and  light  scales  in  clear”  blocks”  on  the  veins. 
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Adult  Anopheles  mosquito  (male ) 

1.  During  rest,  the  body  at  an  angle  to  the  resting 
surface  (as  in  females). 

2.  The  head  bears  a  pair  of  antennae  which  are 
plumose. 

3.  As  in  females,  the  palps  are  about  as  long  as  the 
proboscis  but  are  distinctly  swollen  at  the  ends 
(club-shaped)  (Figure  13). 

4.  The  scutellum  is  rounded  posteriorly  and  has  setae 
along  the  entire  edge. 

5.  The  last  terminal  abdominal  segment  is  modified 
into  terminalia  for  mating. 

6.  The  Arrangement  and  colour  of  the  scales  on  the 
veins  of  wings  and  on  the  palps  and  legs  of 
anopheles  are  important  for  the  identification  of 
species. 

7.  Dark  and  pale  scales  on  wing  veins  arranged  in 
distinct  'blocks'. 


.]  \l  |_*  J  .. .  .i*v  11  j  '  I 

.(JjUVI  US)  Akl'jll  ft'dlji  1*j2c.  LiiJ 
jU  hi  3  ...V'  <jjJs  o-? ?-j  j  j-ll  J  <‘*>j  .2 

/UjIS  Uijj  jjSji 

JjL  u,uyi  juji  j*  us  .3 

A  \T-  A,  a  \  ks\  "\a 

.(13  Ajjl J*) 

'  j  A 

.<GL£JI 

fil  kin  C.i  ^Jj  6  JJ)  A  a  VA  (?  A  Vil-oll  Am  kail  "  .5 

jJill  4in^\<a  aV^^l 

(jjj-c-  jUl  jkll  jj-lj  J  .6 

l J-?- jVlj 

j  j  v  ft  :~r.i  7 

L_ill  j_3  T*l ikJl 


o«ij  .(13) 

Figure  (13).  Head  of  adult  male  Anopheles  mosquitoes 
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Table  1.  Anopheles  vectors  of  malaria  in  Arab  countries 


Species 

Countries 

Anopheles  arahiensis 

Saudi  Arabia,  Yemen,  Somalia,  Sudan,  Egypt.  Libya,  Tunisia. 

A.c/aviger 

Iraq,  Syria,  Lebanon,  Palastin,  Jordan,  Algeria,  Tunisia. 

A.  culicifacies 

Saudi  Arabia,  Bahrain,  United  Arab  Emirates,  Oman,  Yemen. 

A .  dthali 

Iraq,  Syria,  Palastin,  Jordan,  Saudi  Arabia,  United  Arab  Emirates,  Bahrain,  Oman,  Yemen,  Sudan,  Egypt,  Tunisia, 
geboti. 

A.  Junes!  us 

Somalia,  Sudan 

A .  gamhiae 

Sudan 

A.  hyrcanus 

Iraq,  Syria,  Lebanon,  Palastin,  Kuwait. 

A.  labranchiae 

Libya,  Tunisia,  Algeria,  Morocco 

A.  maeulipennis 

Iraq 

A.  multicolour 

Iraq,  Syria,  Lebanon.  Palastin,  Jordan,  Qatar,  Egypt,  Saudi  Arabia.  Libya,  T unisia. 

A.  pharoensis 

Syria,  palastin,  Jordan,  Saudia  Arabia,  Yemen.  Sudan. 

A.  pulcharrimus 

Iraq,  Syria.  Palastin,  Lebanon,  Jordan. 

A.  sergetui 

Iraq.  Syria.  Lebanon,  Palastin,  Jordan.  Saudia  Arabia,  Qatar,  United  Arab  Emirates,  Yemen,  Egypt,  Tunisia,Libya. 

A.  Stephens i 

Iraq,  Syria,  Lebanon.  Palastin,  Jordan, ,  Oman,  Egypt,  Libya,  Tunisia. 

A.  sacharovi 

Iraq 

A.  superpictus 

Iraq 

A.  flu  via  tills 

Iraq,  Saudi  Arabia,  Bahrain,  Oman. 

Family:  Culicidae 
Subfamily:  Culicinae 


(_rS«i3jjS 


•  Although  the  subfamily  Culicinae  contains  more  than  30 
genera  of  mosquitoes,  the  medically  important  ones  ara 
Culex,  Aedes,  Mansonia,  Sabethes,  Haemagogus  and 
Psorophora. 


•  The  Culicinae  have  a  worldwide  distribution. 


fi-o-J  CLjc-  o'  dw*  jJl  tg-lc.  • 

(ji  V)  t  ill  \  •  ia  ^jjjvCj  0^0^' 
4j ■  dall  A  ill  (j— a  **  ^  4II 

iLj rj  >i  1  j  V 1  jSll 

_  1  ajA  tQiUJjl 

,^uil  j  *  llc.pl  Ijj  <jj— Q<a j»  jJ  • 
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Genus:  Culex 
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Adults  of  Culex  mosquitoes  (females) 


1. The  living  adults  rest  on  surface  with  the  thorax  and 
abdomen  more  or  less  parallel  to  the  surface,  only  the 
proboscis  may  form  a  slight  angle  with  the  surface  (Figure 
14). 

2.  They  have  non-plumose  antennae  (pilose). 

3.  The  palps  are  much  shorter  than  proboscis  (Figure  15B  and 
16). 


Lj  j!  yt  A  j*."  ClUdUll 
td  1  ^  ^  ^41  lx.  J_1 

<^j\  j  JaJtf  ^ jUajJJl  J^akj  Jjj 

.(14  J£i)  £*jlal4l  l4  *  lj  £»  e_ 


_ iiU  2 


.(s^luA) 
.(16jl5B  J^)?A>^' 


4^) pLui  .(14) 

Figure  (14).  Resting  position  of  Culex  mosquitoes 


.(15) 

Figure  (15).  Culex  mosquitoes 
A-  Head  of  adult  male  j-?W  j*j  o-U  -1 
B-  Head  of  adult  female  o»b  -v 
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2, jjj  LilaJI  <L11I 
Labrum  -  epiphrynx 


label  lae  ou^ji 


J1  iLiJl 
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mandible  jjU.  J j 
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eve 


fill  *lj»i  ijflii  y^ljjSlI  o*a j»j  ySli  <_hL  .(16)  Jiill 
Figure  (16).  Head  of  female  Culex  mosquitoes  showing  mouthparts 


(Jbjh  .(17) 

Figure  (17).  Transverse  section  through  the  proboscis  of  Culex  mosquitoes 


4.  The  scutellum  is  trilobed  and  the  scutellar  setae  are 
restricted  to  these  lobes  (Figure  18). 


(JjSIjj  all  .4 

all  d  Ic-  j^_a  Sjjrf-i  1  la 

.(18  J^) 
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5.  Scales  on  wing  veins  not  arranged  in  blocks,  and 
frequently  all  brown  or  blackish  or  a  mixture  of 
pale  and  dark  scales  scattered  on  veins. 

6.  The  tip  of  the  abdomen  of  females  is  blunt  and  the 
cerci  are  retracted. 

7.  A  narrow  fringe  scales  are  found  on  the  alula  of  the 
wing. 

8.  No  postspiracular  bristles  and  no  scales  and  bristles 
on  the  spiracular  area. 


4  J  ]l  CJlTJJI  V  <  3  .  tJS  — 

A  ajla  j  A  ’SI  )\\  .  q  1  ji  ^  ji 

J*-  »j  * '» Aj 

(A—JJlla  JJ_i t)  A  |>|  jjC.  j-laJ  4— >4  jj^— ‘  .6 

.aIajj  yU  <L)li  <G^jl*lll  j 

flA_c.ll  ^  Ic.  V'  >1-  A — iLlx^  V  ft  A^.jJ  .7 

^UaJl 

V  J  UOl  Cj^Ui  V  .8 

^  i  \  a\\  jj|jr  2]1  A  q)n  La 


(Jjjill  JS-i  JaaV  )  o-iiijiiii  ^  J  jA-all  .(18) 

Figure  (18).  Thorax  and  scutellum  of  female  Culex  mosquitoes 
(see  the  shape  of  the  scutellum) 


Adults  of  Culex  mosquitoes  (males) 


( Ipjh  Cftilb 


1. Rest  with  the  bodies  more  or  less  parallel  to  the 
surface. 

2.  The  maxillary  palps  are  about  as  long  as  proboscis, 
but  never  swollen  at  ends,  but  may  be  hairy  distally. 

3.  The  antennae  are  plumose  (Figure  15A). 

4.  As  in  females,  the  scutellum  is  trilobed  and  the 
scutellar  setae  are  restricted  to  these  lobes. 

5.  Scales  on  wing  veins  not  arranged  in  blocks  (as  in 


l__4  A _ j j  <Uj=Jj1I  A.  < _ fll  l  ( 1 

l  ^  C_  L  OQ  J  ^ 

(J  j  ^  i  LujS J  AjSl  all  J  j  L*  j 2 
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females). 


.(diUVi  US)  s-4> ^ 


Eggs  of  Culex  mosquitoes 


’tjaji}  Jaja 


1. The  eggs  are  long  and  cylindrical  in  shape  and 
brown  in  colour. 

2. They  are  laid  upright  on  the  water  surface  and 
placed  together  to  form  an  egg  raft  (about  300 
eggs).  The  eggs  adhere  to  each  other  by  the  surface 
forces  holding  the  eggs  together  because  no  glue  or 
cement-like  substance  binds  the  eggs  together. 

3.  The  eggs  of  Culex  mosquitoes  never  have  floats 
(Figure  19A). 
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Larvae  of  Culex  mosquitoes 

1 .  All  culicine  larvae  possess  a  siphon,  which  may  be 
long  and  narrow  or  short  and  fat  (Figure  19B). 

2.  They  hang  upside  down  at  an  angle  from  the  water 
surface  when  they  are  getting  air. 

3.  There  is  always  more  than  one  pair  of  subventral 
tufts  of  hairs,  none  of  which  is  near  the  base  of  the 
siphon. 

4.  No  abdominal  palmate  hairs  or  tergal  plates  on 
abdominal  segments  three  to  seven. 
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Pupae  of  Cn/ev  mosquitoes 


O-AJjAl'  oAj**  tSj'jfr 


1 .  They  are  aquatic  and  comma-shaped. 

2.  The  length  of  the  breathing  trumpets  (air  tubes)  is 
variable,  but  they  are  generally  longer,  more 
cylindrical  and  their  openings  arc  narrower  than  in 
Anopheles. 


A_i_jx_j  lg_>  A_ulula1)  A _ uL*  lgjj£j  jl  j  a*.  J 

tJjUl  . ? uj[ ji)  A_i**^alj_jll  jl jjSfl  jjl  jA  2  1 2 

a1_u1jLL)  j_JiSi J  Jj_y  ?L_C.  tJ£A  :  V  \<\j 

jA j  a  1  ^ — 3  L^jjjJa _ j  a  Uj  _.>»  j  jSI  jJ» 
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3.  The  basal  segments  of  abdomen  are  not  closely 
appressed  to  head  and  thorax. 

4.  No  spines  on  abdominal  segments  three  to  seven 
(Figure  20). 


^ ,  j-t  c.  ijJajil  A  1  ^11  ^ 
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.(19)  js-an 

Figure  (19).  Culex  mosquitoes 
A-  Eggs 
B-  Larva 


’u*^  fljjt  .(20)  Jiill 

Figure  (20).  Pupa  of  Culex  mosquitoes 
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Family:  Culicidae 
Subfamily:  Culicinae 
Genus:  Aedes 


(jajjj  :u.ii 


•Aedes  mosquitoes  are  worldwide  in  distribution. 

•The  most  important  vector  species  include  Aedes 
aegypti,  Ae.  africanus,  Ae.  simposoni,  Ae.  Alboictus 
and  Ae.  Togoi. 

•Adults  of  most  species  bite  mainly  during  the  day  or 
early  evening. 


,^-a-ILc.  j\  .tiVij  jJa  j*j]  • 

'i  f-ljj'Vl  jaA*'  <j'  • 

LA~ I  y*ljl  j 
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AjIoj  ^3  ji  Jjjj j 


Adults  of  Aedes  mosquitoes 

1.  Usually  the  adults  of  Aedes  mosquitoes  have 
conspicuous  pattern  on  the  thorax  formed  by  black, 
white  or  silvery  scales. 

2.  The  legs  often  have  black  and  white  bands. 

3.  In  Aedes,  the  abdomen  is  often  covered  with  black 
and  white  scales  forming  special  patterns. 

4.  In  females,  the  abdomen  is  pointed  at  the  tip  and 
the  cerci  protrude. 

4. The  postspiracular  bristles  are  present. 

5. The  pulvilli  are  either  absent  or  hair-like. 
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Aedes  eggs 


(jaj# 


1. The  eggs  are  usually  black,  more  or  less  ovoid  in 
shape  and  are  always  laid  singly  on  damp 
substrates  just  beyond  the  water  lines  and  on  rock 
pools  and  tree  holes. 

2.  They  hatch  within  few  minutes  to  several  days  or 
weeks. 

3.  No  floats  (Figure  21). 
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Aedes  larvae 


1. The  larvae  of  Aedes  mosquitoes  have  only  one 
subventral  tufts  of  hairs  on  the  siphon  (air  tube) 
which  is  short  and  barrel-shaped. 

2. There  are  at  least  3  pairs  of  setae  in  the  ventral 
brush. 
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3.  The  antennae  are  not  greatly  flattened. 

4.  There  are  no  many  setae  on  the  thorax. 

5.  Most  Aedes  larvae  have  the  comb  teeth  arranged  in 
two  or  more  rows  (Figure  22). 


_  ^  1  a  'h>~  1  q  A  '  —  1 .  Al  i  *  JJiA  i,.lV  1  J-S  _  3 

,jx  — "  V  .4 
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.(22  J^4)  j'  ^  ajjja  Jo-illl 


o-jjVI  (>j»j  .(21)  Ji4Jl 

Figure  (21).  Egg  of  Aedes  mosquitoes 


tj .1  fl.it  li  ^lut  a_s jji  n\ ^  .(22)  JSi  ati 

Figure  (22).  Position  of  Aedes  larva  during  respiration 


Aedes  pupae 

They  are  very  similar  to  those  of  Culex  mosquitoes. 

Genus:  Mansonia 

Adults  of  Mansonia  mosquitoes 


3.  The  tarsal  claws  are  simple. 

4.  No  pulvilli  are  found  between  the  claws. 
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1 .  They  are  dusty  in  colour  owing  to  the  presence  of  a 
mixture  of  dark  and  pale  scales  on  the  body,  wings 
and  palps. 

2.  The  scales  on  the  wing  veins  are  very  broad  and 
often  asymmetrical  giving  them  an  almost  heart- 
shaped  appearance. 
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Eggs  of  Mansonia  mosquitoes  Uj>-jU  (A***  Aj a 


1 .  In  some  species  the  females  lay  their  eggs  in  sticky 
compact  masses  which  are  glued  to  the 
undersurfaces  of  floating  vegetation. 

2.  Individual  egg  is  dark  brown,  cylindrical  but  with 
tube-like  extension  apically  which  is  usually  darker 
than  the  rest  of  the  eggs  (Figure  23). 

3.  They  hatch  within  a  few  days. 

4.  Other  species  lay  their  eggs  on  the  water  surface  in 
the  form  of  egg  raft  (as  in  Culex  mosquitoes). 

Larvae  of  Mansonia  mosquitoes 

1. They  are  characterized  by  having  specialized 
siphons  adapted  for  piercing  aquatic  plants  to  obtain 
air. 

2.  The  siphon  is  conical  and  has  prehensile  hairs  and 
serrated  processes  for  inserting  into  plants. 
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Pupae  of  Mansonia  mosquitoes 

They  are  very  similar  to  those  of  Culex  mosquitoes 
(Figure  24). 


UjjmiaU  (jiayu  tfjlic. 

^,^3  j  j  * '  ls- ^  u  ^  ^  ^  ^  A^-jLii-AO 

.(24  3^) 


A-JajJU  A.  .(23) 

Figure  (23).  Egg  of  Mansonia  mosquito 
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respiratory  trumpets  Jl^l 


eye 

ccphalothorax 


Uj^wuL*  (jAJu  .(24)  JiwJl 

Figure  (24).  Pupa  of  Mansonia  mosquitoes 


Genus:  Psorophora 

The  members  of  this  genus  occur  only  in  North, 
Central  and  South  America. 

Adults  of  Psorophora  mosquitoes 

In  general  they  are  very  similar  to  Aedes  species  but 
they  can  be  readily  distinguished  by  the  spiracular 
area  which  is  characterized  by  having  scales  and 
one  or  more  bristles. 

Eggs  of  Psorophora  mosquitoes 

They  are  very  similar  to  those  of  Aedes  both  in 
appearance  and  hatching  behaviour  and  actually 
there  is  no  simple  method  to  distinguish  between 
them. 

Larvae  of  Psorophora  mosquitoes 

1 .  As  in  Aedes  the  larvae  of  Psorophora  mosquitoes 
have  a  single  subventral  tuft  of  hairs  on  the  siphon. 

2.  They  differ  from  those  of  Aedes  mosquitoes  in  that: 
a-  The  mouth  brushes  composed  of  thick  coarsely 

serrated  setae  adapted  for  predation. 

b-  The  comb  teeth  are  arranged  in  a  single  and 
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regular  row. 

c-  The  ninth  segment  is  completely  encircled  by  the 
saddle. 

d-  The  ventral  brush  composed  of  many  setal  tufts 
which  extend  almost  to  the  base  of  the  ninth 
segment  (Figure  25). 
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UAiJJ-  O"*  *JSa>Vl  tukdl  jjailt  .(25)  Ji-JI 

Figure  (25).  Terminal  segments  of  a  larva  of  a  Psorophora  mosquitoes 


Genus 


•The  members  of  this  genus  are  found  only  in  Central 
and  South  America. 

•They  are  basically  forest  mosquitoes  and  are  day 
biters. 

•The  most  important  species  within  this  genus  are 
Haemagogus  spegazzini  and  H.  capricornii  (both  are 
vectors  of  yellow  fever). 
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LThey  can  be  easily  recognized  by  the  presence  of 
broad,  flat  and  bright  metallic  blue,  red,  green  or 
golden  coloured  scales,  covering  the  dorsal  part  of 
the  thorax. 

2.The  pronotal  thoracic  lobe  is  very  large  in 
comparison  with  the  other  genera  of  mosquitoes. 
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3.  In  comparison  with  the  species  of  sabethes, 
Haemagogus  species  do  not  have  paddles  on  the 
legs  and  they  do  not  have  scales  or  bristles  on  the 
spiracular  area. 
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Eggs  of  Haemagogus  mosquitoes 

1  .They  are  usually  black  in  colour  and  oval  in  shape. 

2. They  are  laid  singly  in  tree  holes. 

3.  They  are  very  similar  to  those  of  Aedes  and 
Psorophora. 
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Larvae  of  Haemagogus  mosquitoes 

1 .  As  in  /leufes  larvae,  they  have  single  subventral  tuft 
of  hairs  (Figure  26). 

2.  They  can  be  distinguished  from  Aedes  and 
Psorophora  larvae  by  their  short  antennae. 
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Figure  (26).  Terminal  abdominal  segments  of  a  larva  of  a  Haemagogus  mosquitoes 
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Genus:  Sabethes 


•The  members  of  this  genus  are  also  found  only  in 
Central  and  South  America. 

•They  bite  during  the  day  and  are  forest  mosquitoes. 
•Some  species  have  been  incriminated  as  a  sylvian 
vector  of  yellow  fever. 
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Adults  of  Sabethes  mosquitoes 

1. The  dorsum  of  the  thorax  is  covered  with  blue, 
green  and  red  scales. 

2.  Many  species  of  Sabethes  have  paddles  on  the  legs 
(Figure  27). 

3.  They  have  scales  on  the  spiracular  area. 
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Figure  (27).  Hindleg  of  Sabethes  mosquito  showing  hairs  forming  paddles. 


Eggs  vfSdb&hes  mosquitoes 


1. They  are  laid  singly  and  have  no  clear  surface 
features  such  as  sculpturing. 

2. The  eggs  of  Sabethes  chloropterus  are  rhomboid  in 
shape  and  can  thus  be  readily  identified  from  other 
culicine  eggs  (Figure  28A). 
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1  .The  siphon  has  many  hairs  on  the  ventral,  lateral  or 
dorsal  surfaces. 

2. The  siphon  is  much  longer  than  the  saddle  located 
on  the  ninth  abdominal  segment. 

3.  They  are  characterized  by  having  only  one  pair  of 
setae  in  the  ventral  brush. 

4. The  comb  teeth  are  arranged  in  a  single  row 
(Figure  28B). 

5.  No  pecten. 
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Figure  (28).  Sabethes  mosquitoes 
A- Egg  ^*^1-1 

((jjjj  j  nl)  —  f  uijjLjI  Ja^V)  p  u  n uil  t  n  (Jla ijsu  Ai jjI  S jaiV)  Ajolult  -lj 

B-  Terminal  segments  of  a  larva  of  a  Sabethes  species  ( see  the  absence  of  a  pecten  on  the  siphon) 
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Medical  importance  of  mosquitoes 

The  medical  importance  of  mosquitoes  is  attributed  to 

two  main  factors: 

1 .  Nuisance:  mosquitoes  bother  people  around  homes 
or  in  parks  and  recreational  areas  by  their  harmful 
bites.  In  addition,  nuisance  caused  by  mosquitoes 
adversely  affect  tourism  and  related  business 
interests. 

2.  Public  health:  mosquitoes  are  vectors  of  various 
infectious  diseases.  The  Table  below  shows  the 
species  of  mosquitoes  and  the  disease  they  transmit. 
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Table  (2).  Diseases  transmitted  by  various  mosquitoes 


Disease 

Vector 

Causative  agent  (s) 

Eastern  equine  encephalitis 
(viral  disease) 

Aedes,  Coquilettidia  and  Culex  species. 

Virus 

Japanese  Encephalitis 
(viral  disease) 

Culex  tti taen  iorhynch  us 

Virus 

La  Crosse  Encephalitis 
(virus) 

Aedes  triseriatus 

Virus 

Saint  Louis  encephalitis 

Culex  pipiens ,  Culex  quinquefasciatus 

Vims 

West  Nile  virus 
(viral  disease) 

Some  species  of  Aedes ,  Anopheles ,  Culex  and 
Mansonia 

Virus 

Western  Equine  Encephalitis 
(viral  disease) 

Culex  tarsalis  and  few  species  of  Aedes. 

Vims 

Dengue  fever  (Dandy  fever) 

Aedes  aegypti,  Aedes  albopictus 

Vims 

Rift  valley  fever 

Aedes  mosquitoes 

Virus 

Yellow  fever 

Aedes  aegypti ,  Haemagogus  spegazzini  and  H. 
capricornii. 

Vims 

Malaria 

Anopheles  spp. 

Plasmodium  vivax , 

P.  malariae , 

P.  falciparum , 

P.  ovale 

Dog  heartworm 

Different  species  of  mosquitoes 

Dirofilaria  immitis 

Filariasis 

Anopheles  spp.,  Aedes  spp.,  Mansonia 
uniforms,  Culex  pipiens. 

Wuchereria  bancrofti 

Filariasis 

Anopheles  campestris 

Brugia  malayi 

Filariasis 

Anopheles  spp.,  Mansonia  spp.,  Aedes  togoi. 

Brugia  malayi 
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Phylum:  Arthropoda 

Class:  Insecta 

Subclass:  Pterygota 

Order:  Diptera 

Suborder:  Nematocera 

Family :  Psychodidae  (sandflies) 
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•The  members  of  this  family  occur  throughout  the 
tropics  and  subtropics  and  are  found  in  some 
temperate  areas  of  Europe,  Central  Asia  and  North 
America. 

•  Sandflies  of  the  old  world  belong  to  the  genera 
Phlebotomus  and  Sergentomyia;  those  of  the  New 
World  are  in  the  genera  Lutzomyia,  Brumptomyia, 
Warileya  and  Hertigia. 

•  All  species  are  obligate  blood  suckers. 

•The  genera,  Phlebotomus  and  Lutzomyia  are  the 
more  important  medically  as  they  are  vectors  of 
leishmaniasis,  bartonellosis  and  Arboviruses. 
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OUL^XJb  4_ljt 


A  legs  J»jl 


»4*aLUI  JL.^11  4^La  .(29)  Ji.Ul 
Figure  (29).  Phlebotomus  sandfly 
A-  Adult  female  tpi 

B-  Antenna  jlt'A"'  ."'  <jj-*  -v 
C-  Egg  -  -> 
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Subfamily :  Phlebotominae 
Genus:  Phlebotomus 

•The  most  important  vector  species  within  these 
genus  include: 

1 .  Phlebotomus  papatasi 

2.  P.  sergenti 

3.  P.  argentipes 

4.  P.  ariasi 

5.  P.  perniciosus 


^  lift  qa**  j-l j)  • 


^ULL  Siwili .  ] 
jj."  o.wila  2 

L)".vlr,r  j1  ,3 

j  )'  4 


Adults  of  Phlebotomus  sandflies  LLi 

•Adults  can  be  readily  recognized  by  their  (Figure  JS-4)  a-U£]i  %j^1\  jj±aj  • 

29A) :  :(29A 


1 .  Minute  size. 

2.  Hairy  appearance. 

3.  Large  black  eyes. 

4.  Long  and  strilt-like  legs. 

5.  The  antennae  are  long  and  composed  of  small 
bead-like  segments  with  short  hairs  and  are 
similar  in  both  sexes. 

6.  The  female  is  larger  than  the  male  and  has 
piercing-sucking  mouthparts. 

7.  There  is  a  pair  of  five-segmented  maxillary  palps 
which  drop  downwards. 

8.  Wings  are  lanceolate  in  shape  and  held  erect  over 
the  body  when  the  fly  is  at  rest.  Vein  two 
branches  twice. 

9.  The  abdomen  is  long  and  in  the  female  more  or 
less  rounded  at  the  tip  but  in  males  it  terminates  in 
a  clear  pair  of  claspers  which  give  the  abdomen 
an  upturned  appearance. 
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Eggs  of  Phlebotomus  sandflies 

1. They  are  long,  more  or  less  ovoid  in  shape,  and 
usually  brown  or  black  in  colour. 

2.  They  are  laid  in  batches  of  about  50  in  cracks  and 
cervices  in  dark,  moist  sites  frequently  on  the  shady 
sides  at  the  base  of  buildings. 

3.  Under  the  microscope,  they  appear  with  mosaic- 
type  pattern  on  the  shell  (Figure  29B). 

4.  They  hatch  within  6-17  days. 


JLajII  (jijg 
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head  ^Jl 


caudal  bristles  »— >» 


match  stick  hairs  yUUi  jij_t 


-waLUl  Aijjl  j-iVl  ^jill  jiill  .(30)  JS4JI 

Figure  (30).  Last  instar  larva  of  a  Phlebotomus  sandflies 


caudal  bristles 


■Mill  J_ajll  uji  f  I jjc.  .(31)  Jiill 
Figure  (31).  Pupa  of  a  Phlebotomus  sandflies 


Larvae  of  Phlebotomus  sandflies 


1. The  larvae  resembles  small  caterpillars  and  feed  on 
faeces  of  lizards,  bats  and  other  animals  and  on 
dried  leaves. 

2. There  are  four  larval  instars. 

3.  The  mature  larva  has  a  well  defined  black  head  and 
the  body  is  grayish  or  yellowish  and  segmented. 

4. The  most  important  diagnostic  feature  is  the 
presence  (on  the  head  and  all  body  segments)  of 
clear  thick  bristles  with  feathered  stems  which  have 
slightly  enlarged  tips.  They  are  called  matchstick 
hairs. 
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5.  The  last  abdominal  segment  bears  two  pairs  of  long 
hairs  called  the  caudal  bristles.  The  first-instar 
larvae  have  only  one  pair  of  bristles  (Figure  30). 

6. The  larval  development  is  completed  within  21-60 
days. 


I  ‘Ul  ^a->— 

.  j  4  ]all  ■ "  j 
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-kii  A-*.' J  £  j  j  J  jV'  >A»d'  CjLijjij 

.(30  J^) 

60  u"  2 1  >L]i  .6 


Pupae  of  Phlebotomus  sandflies 


Jlajll  I— iljj 


1. The  most  important  diagnostic  feature  is  the 
presence  of  the  larval  skin  at  the  end  of  the  pupa  as 
the  skin  is  not  completely  cast  off  after  the 
emergence  of  the  pupa. 

2.  Each  pupa  has  tw'o  pairs  of  caudal  bristles.  These 
bristles  aid  also  in  the  recognition  of  phlebotomine 
pupa  (Figure  31). 


^Jjll  .iLiJl  J  02a.  j  jA  Si  ~)  4 'jl  n  jJki  ijl  ,  ] 
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Medical  importance  of  sandflies 


(.wili'l  i_ibill)  Jltjll  ubal  Ajpall 


Medical  importance  of  sandflies  is  mainly  determined 
by  their  capability  of  disease  transmission.  In 
addition,  sandflies  cause  a  serious  biting  nuisance  and 
their  bites  may  result  in  severe  irritation,  especially  in 
previously  sensitised  individuals.  The  following 
diseases  have  been  reported  to  be  transmitted  by 
sandflies  (Table  3): 


<_£_!&  4  jjIjIL  (JJsjll  L_ibj_l  Xi -  yt-U  a  IV  '  "i 

jl  l.  I'm  J  Ljjl  bCja-9  1^4  tj_)aal^oVI  .(J _ i-j 
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:(3  Jj-*?-) 


Table  (3).Diseases  transmitted  by  sandflies 


Disease 

Causative  agent  (s) 

Vector 

Cutaneous  Leishmaniasis 

Leishmania  tropica ,  L.  major ,  L 
sergenti,  L.  maxicana,  L. 
bvaziliensis 

Phlebotomus  papatasi ,  P.  sergenti, 
Lutzo  myi  a  Jla  viscu  tel  lata 

Visceral  Leishmaniasis 

L.  donovani,  L  infantum 

Phlebotomus  argentipes,  P.  aria  sis, 

P.  oriental  is,  P.  perniciosus 

Mucocutaneous  Leishmaniasis 
(Espundia) 

L  amazonensis,  L  aethiopica 

L  utzomyia  Jla  viscutel  lata , 

Phlebotomus  pedifer 

Diffuse  Cutaneous  Leishmaniasis 

L  amazonensis,  L.  aethiopica 

Lutzo  my ia  Jla  vise  utellata , 

Phlebotomus  pedifer 

Bartonellosis  (Oraya  fever  or 
Carrion’s  disease) 

Bartonella  bacilliformis 

Lutzo  myi  a  vena  car  um „ 

L.  colombiana 

Sandfly  fever,  {papatasi  fever)  or 
Phlebotomus  fever 

Virus 

Phlebotomus  papatasi  and 

Lutzo  myi  a  trapidoi 
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Phylum:  Arthropoda 
Class:  Insecta 
Order:  Diptera 
Suborder:  Nematocera 
Family:  Simuliidae 


Ji\  diljJ  ;  Art '.iill 
Cj| J  ,tl  Wl  ”  in 
A  yi  -\VI  dliiLLj  ;  Aj_j jil 
jit  . mIi.hVI  AJjjJa  ;  Ajj^jjJI 

* lUjli  Oji ;  AlJUil 


•The  species  of  this  family  are  often  called  black  flies 
or  buffalo  gnats. 

•Although  this  family  includes  more  than  15  genera, 
only  three,  Simulium,  Prosimulium  and 
Austrosimulium,  are  of  medical  importance. 

•The  members  of  this  family  occur  in  all  parts  of  the 
world,  but  are  troublesome  especially  in  warm 
countries. 


ji  J jlti I  ljL’aJo  Ahltll  £-1 _^i  jkj  U  'Utc.  • 
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^alaJl  o  jLaJl  jllaLiVI 


Genus:  Simulium 


ftilrjit  :o-Lsdi 


•This  genus  is  the  most  important  genus  from  the 
medical  point  of  view  as  it  contains  important  vector 
species  such  as:  Simulium  damnosum,  S.  neavi,  S. 
metallicum  and  S.  callidum. 


AjjljaJl  CjJkUll  j-o  (jiiLi^Sn  'fii  (j-a  jjnl  >ll  lift  • 

'Jia  4  a^  a  Ajslj  r.  - .  ~-~j  4  ~,j  ‘si 

*hll^  Ain  £ 


Adults  of  Simulium  species 


f  till'  ill  £l jil  CiULlL 


1  .The  adult  flies  are  minute,  stout-bodied  insects.  The 
thorax  is  humped  over  the  head  and  the  piercing 
proboscis  is  short. 

2.  They  have  relatively  short,  nacked,  11 -joined 
antennae. 

3.  The  maxillary  palps  are  curved  and  composed  of 
five  segments. 

4. The  head  bears  a  pair  of  large  compound  eyes 
which  are  separated  on  top  of  the  head  in  females 
(dichoptic),  while  in  the  males  the  eyes  occupy 
almost  all  of  the  head  and  touch  on  top  of  it  and  in 
front  above  the  bases  of  the  antennae  (holoptic) 
black  in  colour. 

5.  The  wings  are  broad  and  they  are  not  spotted.  They 
have  no  scales  and  they  are  not  hairy,  except  for 
bristles  on  the  thick  anterior  margin  are  well 
developed  while  the  rest  of  the  wing  is 
membraneous  and  has  an  indistinct  venation. 
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6.The  legs  are  short  and  stout.  .6 

7. Only  the  females  suck  blood  (Figure  32).  .(32  J^-)  Lk*  '1 2 3 4 5  * J|  ^  .7 


pUUjli  ^bj  .(32)  JSitt 
Figure  (32).  Simulid  fly  (  blackflies) 
A-  Adult  female  ^  -> 

B-  Antenna  Cx£  -v 

C-  Wing  ^  ^ 


1. The  eggs  are  laid  on  stones  or  plants  just  below  the 
surface  of  the  water  in  running  streams. 

2. The  female  inserts  her  ovipositor  into  the  water  to 

lays  and  deposits  several  hundred  eggs  at  a  time. 

3.  Usually  they  are  brown  or  black  in  colour. 

4. They  are  more  or  less  triangular  in  shape  but  with 
rounded  comers,  and  have  smooth  unsculptured 
shells  which  are  covered  with  a  sticky  substance 
(Figure  33A). 

5.  They  hatch  in  4  to  12  days,  depending  on  the 
temperature. 
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Figure  (33).  Egg  and  larva  of  a  simulid  fly 
A-  Egg  ^  -i 
B-  Larvae  %-*ji  >v 


1 .  The  larvae  are  cylindrical  and  attach  themselves  by 
means  of  a  posterior  sucker-like  organ  which  is 
armed  with  small  hooks. 

2.  The  body  is  weakly  segmented  and  enlarged  at  both 
ends. 

3.  The  head  bears  a  prominent  pair  of  fan-shaped 
brushes  (Cephalic  fans). 

4.  Near  the  anterior  extremity,  the  ventral  surface 
bears  an  arm-like  appendage  called  the  proleg, 
which  has  a  circlet  of  hooks  at  its  free  end. 

5.  They  have  finger-like  anal  gills  and  a  terminal 
hooked  disk  used  for  attachment. 

6.  The  mature  larvae  can  be  recognized  by  a  blackish 
mark  termed  the  gill  spot  on  each  side  of  the  thorax 
(Figure  33B). 

7.  There  are  six  larval  instars. 

8.  The  mature  larva  spins  a  triangular  cocoon  around 
itself.  The  cocoon  is  firmly  stuck  to  submerged 
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rocks  or  vegetation. 


4 . „l~.) » U  4 1  ^  >i  -N.U  eLiuLi—ill  j  j .  .-.11 ' 


Pupae  of  Simulium  species 


tlLTin  o**  £'>'  jj* 


1. The  pupa  bears  a  pair  of  prominent,  branched, 
external  breathing  gills,  (respiratory  tubes);  their 
length,  shape  and  number  of  branches  provide 
useful  taxonomic  features  for  species  separation. 
The  branches  float  out  of  the  cocoon. 

2.  Usually  the  pupal  period  lasts  only  two  to  six  days 
and  does  not  depend  on  temperature  (Figure  34). 
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4jLj  p\ jjfr  .(34)  JLill 
Figure  (34).  Pupa  of  a  simulid  fly 


1.  Black  flies  axe  generally  regarded  as  the  second 
most  destructive  group  of  insects  that  afflict  the 
health  and  economic  well-being  of  humans.  The 
blood-feeding  activity  of  the  adult  females  transmits 
a  variety  of  pathogens,  notably  Onchocerca , 
Leucocytozoon ,  Mansonella  and  Dirofilaria. 
Onchocerca  volvulus  causes  Onchocercosis 
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(Sowda),  and  has  been  the  focus  of  one  of  the 
World  Health  Organization’s  largest  programs. 

2.  In  fact,  much  of  the  negative  impact  of  black  flies  is 
due  to  the  effects  of  biting.  Biting  nuisance  is 
recognized  as  a  major  barrier  to  economic 
development  and  rendered  many  areas  in  the 
northern  hemisphere  uninhabitable. 
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Order:  Diptera 
Suborder:  Nematocera 
Family:  Ceratopogonidae 
(Culicoides  species) 


i  *■  ‘  liLJLLli  ;  Ajj jit 
j' t  nM  ■  llVI  (Jj>^  AHj  »L  *  Ajjjjll 
ji  ililluajijll  £l>i)  ;AjjUl) 


•This  family  includes  more  than  50  genera.  The  most 
medically  important  genus  is  Culicoides  and  the 
most  important  species  are  Culicoides  milnei,  C. 
grahamii  and  C.furens. 

•The  members  of  this  family  have  more  or  less 
worldwide  distribution. 


>£lj  l  ■  j_a.  2];-"  *  a.  jjj£!  a  ljUll  >>.<■>  *i  j  • 
»  jil  ^11  ^jitljjll  (> a-a.  jA  Ajj-lall  A_i^Ull  >» 

^  i>^Aj£Ai_$j£  jA  >Vl  ^Al  ,jlj 
t_  J->J  (>»U1  j£ 

rU  lc.>  ^a  Hr.  jjj  ji  jLiaj]  aLUII  a  1a  • 


Adults  of  Culicoides  species 


•JjAljll  oSC’l>ll  £ljji  C&JL 


1. The  adults  of  this  genus  are  small  dark  flies. 

2. They  have  long,  delicate  15-jointed  antennae  which 
are  pilose  in  females  and  plumose  in  males. 

3. They  have  long  maxillary  palps. 

4. The  thorax  is  slightly  humped  and  covered  dorsally 
with  very  small  but  distinct  black  spots  and 
markings.  A  pair  of  black  elongated  depressions 
called  humeral  pits  are  also  present  in  all  Culicoides 
species  on  the  dorsal  surface  of  the  anterior  part  of 
the  thorax. 

5.  The  wings  are  short,  broad  and  hairy  with  spotted 
pigmentation.  They  are  folded  flat  over  the 
abdomen  when  they  are  at  rest. 

6.  In  female  the  abdomen  is  more  or  less  rounded  at 
its  tip,  but  in  the  male  there  is  small  but  clear  pair  of 
claspers. 

7.  Only  the  females  have  mouthparts  adapted  for 
sucking  blood  (Figure  35). 


l'iIj  -v  jj_c.  »jL _JC-  (_s_ A  > u-  aJl  Ia_A  lLiI—xIL)  jjl  _  J 

.(jjJll  A_j£l  j  cd  ‘ 

tj  £  (j j  £  jj  1 4  aJj>3s  d  *  a  k '  ^jj>j  lg_J  2 

- ' j«  Si  jjj£ljj  A* — k-3  a>ir.  (jua  ->  (>a  j>9 
,  jj£UI  4 j  mJjj 

A  ktl  A_J^lill  />o  ^ _ JaJLo^  1  ^  k  A  >£^aJI 

.A'mJ-il  j  lglj£]j  1.^  tja i  n  ^  Lu 

i"  il  ^>1  aS. — .VI  >-«  j  j  j  '  7-  jj  i^Llj  >_c-  j 

A  j > .■  iVI  >iaJL  L_i>uj  A  hlalll  ..>^U 

(_g>  kill  ^ In , n II  L5_lc  jA-Li j  » ji.l>ll  (jic. I>j1I  7~ 

,  jiLall  jail 

£ _ 1J  dll  jj  SjjiaI  aoj  <LiJa_ijC  j  SjjU-fia—i  a  '  ^Sfl  #5 

C3> — 3  ^  djlik_-k-3jl 

A^l^ll  o^)-J-3  ^lUl  ^j_la_lll 

<L  jlpll  A  V-  do  lc  J—2  1  d)  ^  <6 

o^jiLoJl  Clll£_j-jLall  d)-a  ^  jll  ^  U^J 

tAAA  ^11 

^aJI  a>1  4  ^ _ a  ^.Ljacl  d)  aOJ  Ll— fl-3  lLiUVI  .7 

-  .(35  J^) 
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Sjiljll  U Cl jili  y-ua.  4iib  U4  .(35)  Jiill 
Figure  (35).  An  adult  fly  of  the  genus  Culicoides 


Eggs  of  CuUcoides  species 


1  .They  are  brown  or  black  in  colour.  Ay^  j'  ^  o>l  <— >'j .  1 

2.  They  are  cylindrical  or  curved  and  banana-shaped  V  ^ j  a!  Au>  ji  &tjk^.i .2 

(Figure  36A).  ‘  .(36A  J£4) 

3.  They  are  laid  in  batches  of  about  30-130  on  the-  oa^.1  jli  j  Jj£  ji  i**la  j  .3 

surface  of  mud,  wet  soil,  on  decaying  leaf  litter,  V-j-k  ^ j  ^=4^  130  uA1  30  <j-* 

manure,  or  on  plants  and  in  tree  holes.  jjj  Tull  Ji jjV'j 

.  jla^aVt  ljjsIj  ^3  jl  CjIjIjjJI  ^ylc.  ji  kliljljjkll 

4. They  usually  hatch  within  about  two  to  nine  days,  ^  oyy j  u j  1  ^  r-  'siLt  olL! ILj  .4 

depending  on  temperature  and  species.  .g-pllj  Sjij4JI  ikjj  ul^ 


Larvae  of  Culicoides  species 


1  .There  are  four  larval  instars. 

2. The  last  larval  instar  is  cylindrical  and  whitish  in 
colour. 

3.  They  are  vermiform,  smooth-bodied  and  have 
brown  or  black  conical-shaped  head  which  bears  a 
small  pairs  of  eyes  and  a  pair  of  minute  antennae 
and  mandibles. 

4. The  body  is  composed  of  small  dark  head  followed 
by  a  segmented  body  (3  Thoroacic  and  9  abdominal 
segments)  devoid  of  any  conspicuous  structures 
(hairs  or  bristles). 

5.  They  are  characterized  by  the  presence  of  terminal 
gills  (Figure  36B). 

6. The  larval  development  is  completed  within  14-25 
days,  especially  in  warm  countries. 


.Aj_3j J  jLfici  A*Jjl  UlljA  .J 
(jhj  LuljJa-uij  Aj j  Sj  jill  j  amII  .2 

■  U>1 

1 _ gj j  f '  La  CjI  jj  (J  II  4 _ jJjJ  (jjSl _ 1  .3 

J  j  (jjlil  pljjui  ji  AjSij  JSliill  4jju  q  j  j  j 
(jjJ-4  0-*  4>jjj  SjjiloJI  (jj-Jxll  j—a  1— i.jj 
^11  Aj  jLitll  tiljStlij  ji »  i  aj  1  i 

A«_^  Ojill  ^>£b  joi_ (j-4  (%>11  c  ill S  J  .4 
La  J  c  ji  ^Ja3  {w.  &aq 

b_u£l  j_j  AjI  j  jluJj 

.(v3&i  j'  ^  jljili) 

.(36B  J^)  .5 

t5-l]  14  ^  ^s-a  JaS-j  .6 

.SjUli  jlLSty  -i'<— UjUja  25 
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Figure  (36).  Culicoides 
A- Eggs  tAw*-' 

B-  Larva  ^  -v 


1. The  pupa  is  elongate  and  has  a  pair  of  long, 
conspicuous,  thoracic  breathing  trumpets. 

2. The  abdominal  segments  bearing  small  but  obvious 
tubercles  ending  in  a  fine  hairs. 

3.  The  last  abdominal  segment  bears  a  prominent  pair 
of  horn-like  processes  (Figure  37). 

4.  The  pupal  period  lasts  three  to  ten  days. 


.tjljJil  (j-»  £jj  J j'  1 1  L»  jVU  >  Llllj  cl jiJtll  .1 

jjUli  r.y.^it  ij./j'  i  iii 

1*130, » L^i-jji  aiiM  t-Mli  J-^3 .2 

C— il  jj»ui  j  A^kial  j 

till  jjjJl  (j-a  A  Vila,  ill  ^lLa]l  1  ,3 

.(37  ftil  A  AjkjJaljll 

.fUl  Sjaifr  O*  IfljUj  3JU  JA  "l  ml  .4 
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ijiljll  o'j*  .(37)  Jiill 

Figure  (37).  Culicoides  pupa 


Medical  importance  of  Culicoides 


The  biting  midges  are  the  most  significant  genus  of 
the  Ceratopogonidae  with  respect  to  human  health. 
These  midges  usually  are  a  serious  nuisance  to 
humans  because  of  their  painful  bite  and  ensuing 
reactions  in  sensitive  individuals.  Moreover, 
Culicoides  species  are  vectors  of  pathogens  that  can 
cause  disease  in  humans  and  animals.  In  Central  and 
South  America,  Western  and  Central  Africa,  biting 
midges  are  the  vectors  of  filarial  worms,  Mansonella 
ozzardi,  M.  perstans  and  M.  streptocerca.  These 
parasites  cause  infection  in  humans  that  produces 
dermatitis  and  skin  lesions  because  the  adult  worms 
are  located  in  the  skin.  Culicoides  are  vectors  of  viral 
disease  in  domestic  animals  and  humans.  Two  of 
these  viruses  cause  human  disease,  including  Shuni 
virus  (Nigeria,  South  Africa)  and  Oropouche  virus 
(Thailand,  Brazil  and  Colombia). 


Vv-v?  ilua.  Ceratopogonidae 

^Lc.  jV  '  ' j iwt «  jjII  j j  .  jLuij'yi 

1  fl  jAxj  Cflj  J)__A 

All  j  ^Ac.  .ju/.A  ’bail  ^  ■i'V  ^  ^5  (4j..il  ■ 

dil 1AISJ1  J_al ’J£.  1  j-Jl 

iOLji jjkJi j  Ljai^ai  ‘ T y>j3^)AAii 

j  A  ^-3 

-OaU  ^  (1 — ^!) 

<  Mansonella  ozzardi  Jj-1  ^ C^^jSS 
oi_*  vuLiJjj  .M  streptocerca  j  M  perstans 

l  **  vl  \\  g  j]|  ^  ,‘.~s  ^  \r_  Ui  ^  4  i ^  i  djULt-al  1  **  i\  i\  iqUII 

<1_ xJLJI  ^Ja  j*  ■  ij  A  >n‘i  ^l_Oaj  AjA^  > 

^uaxxi  (JjLill  jJl  _ ^LaJ) 

f  jL_j  jl  tCiljlj aju-mijjjaII 

— 3  AjnUu  4.11  CjL^uij joflJl  aA_A  (j— 4  -jU— jJ 

j^j)  Shuni  virus  :Loi j 

gr* 

j  -ajLlj  ^  ^  Oropouche  virus 


Molan  AL,  Faraj  AM,  Hiday  AM 

Phylum:  Arhropoda 
Class:  Insecta 
Order:  Diptera 
Suborder :  Brachycera 
Family  :  Tabanidae 

•There  are  many  genera  of  tabanids  and  over  3000 
species,  but  the  most  important  from  the  medical 
point  of  view  are  certain  species  of  Chrysops 
(subfamily  Chrysopsinae)  and  Tabanus  and 
Haematopota  (subfamily  Tabaninae). 

Adults  of  tabanid  flies  uLj 

1 .  Adult  flies  are  medium-sized  to  very  large,  stoutly  <441'  jbki .  1 

built  flies,  with  large,  prominent  eyes.  .» jjWj  uj4  ^'4  <44'  l?  A> 

2.  The  adults  can  be  sexed  by  examination  of  their  u>4]i  l? oh  u£4  .2 

eyes.  In  the  female,  there  is  a  distinct  space  on  top  4  sjcUli  oj^  <4“^*  4-* 

of  the  head  between  the  eyes  (dichoptic  condition).  jj4')  Cti-r  o-'j3' 

In  the  males,  the  eyes  are  so  big  that  they  occupy  W>'  uj4!i  uj^ 

almost  all  of  the  head  (holoptic  condition).  .(AjjiiJi  jjjiJl)  jjijli  ^14  J1A* 

3.  The  antennae  are  3-segmented,  but  the  terminal  ^Jas  “V*  .3 

segment  is  composed  of  several  joints.  <4h44  u-^j 

ji 

4.  Only  the  females  suck  blood.  .^11  pn'iV'i  .Liu  ii>byi  .4 

5.  In  tabanids  the  biting  mouthparts  always  point  oj^-j  bJjJtlalt  4-4  <4  .5 

downwards  from  the  head.  ,<»jb , JSlijj  joyijkJ  <4  J\  <>  4jL4 

6.  The  thorax  bears  a  pair  of  wings  which  have  two  ^  4"*  ^ 

submarginal  and  five  posterior  cells  and  completely  ,4^7*" . " 

closed  discal  cell  in  about  center  of  the  wing.  sr*  t-®-1  4^  ,<-£-4j  A4-a-4  -  ’  J 

7.  The  presence  or  absence  of  coloured  areas  on  the  <4-LVi  4^  uU  j\  1  y+j  o'  .7 

wings  and  the  way  in  which  they  held  over  the  body  CiU_^  L4  j>i  4  4-3-1  <411  CLjLli j 
provides  useful  characteristics  for  distinguishing  <-4^  (4-4  o-j  4  44  <-^4  »>4“ 

between  Chrysops,  Tabanus  and  Haematopota.  .IjjjjjUj*  o4j  j  u_j4" 

8.  The  presence  of  a  fleshy-type  of  empodium  u  4 '  ^  Ow  biL^jli  0°  yr“41i  u'  .8 

between  the  tarsal  claws  and  a  hexagonal  shaped  A-^Lj-*  4-434'  £-4j  4“ 

discal  cell  in  the  wings  and  biting  mouthparts  4-4  ''-Jajlili  ^4  *lj4j  <4-4H  4  ^X^i\ 

identifies  flies  as  Tabanidae  (Figure  38A).  .(38A  C&>)  bjUjklill  <> 4-1'  <4-  44' 

Adults  of  Tabanus  species  (horseflies)  (J4»l'  L&ty  ijuft  o4*  £(4  4Mi! 

1  .They  are  medium  to  very  large  flies.  <4!  44  . 1 

2.  The  mouthparts  are  smaller  than  those  of  Chrysops.  <44 3  g-ijji  4  431  ^  t» 4i  ,4' «.!  jJ  ,2 

.U-43' 

3. The  wings  are  held  over  the  abdomen  in  an  open  jijJa  J_l«  qLUI  Jj-a  <->3  >Vl  <4-^  .3 


JajVI  uULualiA  ;  A.jn  *  Till 
CjI jJLaJI  ;  in.iurfill 
CiLuiij : 

jUlij-uiVI  (jjj-S  S 

;4 ]  jUll 

sljljja_lll  k—ilj  j  (_)A  cilljA  1 

^UII  ^  3000  j- 

j  >  ij-A  4 — \  3»  A  4j;F  )n\\ 

>J  iti  oH _ (uj)  jAj  4«LjC.^ 

4XjjC.)  IjjjjjIaaA 
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scissor-like  fashion.  They  are  often  clear,  but  in 
some  species  there  are  dark  markings. 

4. The  shape  and  size  of  the  antennae  are  diagnostic 
features.  The  second  and  third  antennal  segments 
have  small  but  clear  projections  on  the  upper 
surface,  and  the  third  segment  has  four  small 
subdivisions  and  is  usually  curved  upwards  (Figure 
38B). 

5.  The  antennae  are  much  shorter  and  less  conspicuous 
than  those  of  Chrysops  species. 


Alj£]j  — ill  Jj-o  A  j])  ^3 

Aj&lj  ClLa^Lc-  Jjkjj  (^3 

Cl \  j’.-yi  u jJ-a  xju  A 

CjI  jjj_4  j  A__uIj11  Jj/'  « °  U  i,\.  a  jA  .T.  j 

L-oS  gialll  "  (j-it  ^  SU  A  JJ  S  JJT  i  f\ 

A_j^jlj  ■  “ i  aj ■  .■  Hi  £_ijl  (jJc.  a  ’.il.  ill  i£_y~' 

.(38B  cii)  Ali^.  sJlii'  ^  ^  J 


j  jjij  Ij^e3  JjSi  /  T  mV  I  Jjj_j!$  (jjSj)  ,5 

AjjIa  j  aIIL^.  ^3  ^jll  lillj  Jja 


Uo  .(38)  JS-iJI 
Figure  (38).  Tabanus  fly 
A-  Adult  4*1W  *' 

B-  Antenna  (enlarged)  (>^)  j|t*|V|‘i,l  uj-*  -v 
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1 .  Medium  sized  flies. 

2.  The  mouthparts  are  relatively  longer  than  those  of 
Tabanus  and  Haematopota. 

3.  The  wings,  which  are  held  over  the  body  such  as  in 
Tabanus,  have  one  or  more  transverse  bands  of 
brownish  colour  (Figure  3  9 A). 

4.  The  most  important  diagnostic  feature  is  that  the 
antennae  are  longer  than  those  of  Tabanus  and 
Haematopota.  and  the  second  segment  does  not  bear 
projection,  while  the  third  segment  is  divided  into 
four  small  subdivisions  (Figure  39B). 


£"lj- 3t  1  JAui  ~l  (JjJai  y  c-^  Jj-aJ  (JJ&-  "l  .2 


i_jbj  ^4  LolSt  pm,  >11  (_3j3  Stj  ,3 

Ajaj  i  mV  I  (j—A  j_jSi  ji  *1  tlj  to  jxl _ ill 

.(39A  ^  ujU'  oli  Hull 

0j> — *  u> — ^  j— *  <i  .n  ji — ii  jjl  ,4 

^ » I  1.%  l_ jljj  liLh  (j-6  ...VI 

S  J 'll ’ill  4.U*  all  J  )tj  j  OJ3L _ ill 

£Jji  A  Oiuia  (jjSlii  2«‘Wa'l  Lsl  t*l  jjjj 

.(39B  JLS)(jj» 
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Subdivisions 


*-&  .(39) 

Figure  (39).  Ckrysops  fly 
A-  Adult  -1 

B-  Antenna  (enlarged)  (to*  jA»)  *  "I  oj-S  -v 
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Practical  Medical  Entomology 


Adults  of  Haematopota  species  (clegs  or  stouts) 

1 .  They  are  medium  sized  dark  grey  flies.  .jSb  j  j>J  jj 3  iL yU  ^Li .  l 

2.  The  wings  are  dusty  grey  and  speckled  or  mottled  ji  a'4-U  j  ^4  Js  jj_!  oij  A_ki».Vi  .2 

and  they  are  folded  roof-like  over  the  body  (Figure  >.  *■,.  1'  a  j  ’■*  \  U_!  f-^Ji  j>i  iLliil 

40A).  .(40  AJ^i) 

3.  Although  the  antennae  are  similar  to  those  of  oliJj  jUli_4i«yi  jj>— *  u'  0--*  .3 

Tabanus,  they  are  slightly  longer  and  the  third  tjlj'  'V}  tJ-ij  L^jiLla 

segment  is  straight  not  curved  and  has  only  three,  u>^  *4^' 

instead  of  four,  small  subdivisions,  and  does  not  'Ij  J-a  (<j>^  ^u^lCi)  jj>. 

bear  a  dorsal  projection  (Figure  40B).  .(40B  J^>) 


v 


UjjJjLuft  4J-0  .(40)  JSuIl 

Figure  (40).  Haematopota  fly 
A-  Adult  -i 

B-  Antenna  'jjl  -o 


Eggs  of  tabanid  flies 


1. They  are  laid  in  batches  (100-800);  the  number  in 
batch  depending  on  the  species. 

2. They  are  deposited  on  the  underside  of  objects  such 
as  leaves,  plant  stems,  stones  and  rocks  close  to 
their  larval  habitats. 

3.  They  are  mostly  white  creamy  but  in  some  species 
they  are  orange  or  blackish-brown  in  colour. 

4. They  are  elongated  and  curved  or  cigar-shaped 
(Figure  41  A). 


(800-100)  ,tr&  .  1 

A  kfljii  ^  £  r  1  "'";j  r,  \  -V 1 4 

^jJc.  Sia-ljll 

[J  »l . ..  ^ Si \  4jL..i  ^  ^  J b' M  ^  1c.  ' ^ *. j  Ja  ~ ?  J  .2 

_ 11  j  1^-ltL _ ujj  t ** >1  ’ll jjlt  udO^I 

aS jjll  Alu 

y&jJil  J  9  j joJ  jl  Cjlj  La  Ijjlfi.  .3 

(jj3  dllj  jl  (jjlll  AjIUj  ji  (j jSj  J- l^jVl 

^  "  #  %■ 

(J  S .*)  &jj 41  a  i  iSi  ^  jl  aIb^ «-o j  aI^UoLlo  .4 

.(41A 
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5. They  hatch  within  4-14  days,  the  time  depending  on 
both  temperature  and  species. 

Larvae  of  tabanid  flies 

I  .The  larvae  are  cylindrical,  but  taper  at  both  ends. 

2.  The  head  is  dark,  quite  attenuated  or  even  pointed 
and  can  be  retracted  into  the  thorax. 

3.  They  are  white  creamy,  brown  or  even  greenish  in 
colour. 

4. The  body  consists  of  3  thoracic  and  8  abdominal 
segments. 

5.  The  important  diagnostic  feature  is  the  presence  of 
prominent  raised  tyre-like  rings  which  encircle 
most  body  segments. 

6. The  first  seven  abdominal  segments,  but  not  the 
last,  have  one  pair  of  lateral  and  two  pairs  of 
ventral  obvious  projections  called  pseudopods. 

7. The  last  two  characters  easily  identifies  larvae  of 
tabanids. 

8. The  last  abdominal  segment  bears  dorsally  a  short 
siphon  which  can  be  retracted  into  the  abdomen  and 
a  pyriform  structure  called  Graber's  organ  which 
is  composed  of  15  or  less  black  globular  bodies. 
This  organ  is  unique  to  tabanid  larvae  and  can  be 
easily  seen  with  the  aid  of  hand  lens  (Figure  4  IB). 

9. The  larval  development  is  characterized  by  being 
long  and  may  spend  one  or  two  years. 

10. There  are  4-9  larval  instars. 

I I  .The  larvae  migrate  to  drier  ground  to  pupate. 


Molan  AL,  Fafaj  AM,  Hiday  AM 

« ji-dl  .V»4  »  1 J  'ua jj  1 4  4  jj-Ja-C-  ij.i<  J  .5 

CjbjjLill  uiU j  £il£ jj 

V  ttlj  ,j  •<  Li  "  ail cjLS'j^i .  1 


ji  tj-’1 1  ‘  a  J  (jjlill  .2 

.  j.Will  (J^lj  J)  Ajjj  (jl  jLajj  1 1  y~U 
ftl  J.>i  jl  ji  iS)  ‘—‘14  3 
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pseudopods  ^ 


B 

CA^alill  *ijj  j  Ja JH  .(41)  J&ill 

Figure  (41).  Eggs  and  larva  of  Tabanids 
A-  Eggs 

B-  Larva  -s* 


CAi&n,  f  l>  .(42)  JSAIl 
Figure  (42).  Pupa  of  tabanids 


1 .  The  pupa  is  chrysalis-like,  without  evident  thoracic 
segmentation  and  with  a  pair  of  mesothoracic 
spiracles  which  are  ear-shaped. 

2.  The  head  and  thorax  are  combined  to  form  a 
distinct  cephalothorax. 

3.  The  abdomen  is  composed  of  eight  segments,  the 
first  seven  are  supplied  with  a  pair  of  lateral 
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spiracles,  while  segments  two  to  six  have  an 
encircling  row  of  small  backwardly  directed  spines. 

4.  The  eighth  abdominal  segment  is  provided  with  6 
lobes  which  bear  spine-like  processes  called  caudal 
aster  (Figure  42). 

5.  After  one  to  three  weeks  the  adults  emerge  and 
mate. 
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Medical  importance  of  tabanid  flies  Sjjuill  vb4  5^141  aI^aVI 

The  members  of  Tabanidae  are  considered  to  be  51>_uj3i  ebLaVi  j-«  ejbjkibli  ji>ai  klb 
among  the  major  dipteran  pests  of  man  and  animals  oh  u-»  (4b*li  .*Lai  ^  cjUI  jAIIj 

worldwide.  With  respect  to  hygiene,  the  most  .^4?-Vi  ajjUIj  j-*  ■-jbjli  ^115  iiitaVl 

important  genera  are  Tabanus,  Haematopota  and  ^  ^Ua.V'  (>>  jla  ^>Uli  5l-4b  Uij 

Chrysops.  The  primary  concern  of  public  health  is  the  Haematopota  bb^bu*  o^hj  Tabanus  »j*bi3' 

annoyance  caused  by  feeding,  and  this  can  have  a  jV'  *j»jj  ‘ Chrysops  uj4*1'  5ll_*  i  i_>^  j 

significant  negative  effect  on  use  of  certain  oyj>li  Jp-LHI  >a  ol Uii_;  aA^o  ^111 

recreational  areas.  The  females  of  most  species  of  jjjU  aA  j  t524*Ji  j-LLL  j// iy41 

tabanid  fly  take  a  blood  meal  after  inflicting  a  painful  ‘44*4 >1'  <3kU4l  o^  ^  <jj*h 

bite  with  their  piercing  mouthparts.  The  majority  of  j*'  a*j  qA~1  V~i » j*4ll  aIo  £} 4jU)  3! 

tabanids  seen  in  the  wild  are  the  blood-sucking  o'  .5*3151'  ybi  «.i>>l  aUILiIA  2u3>  i-tlLi  ^ jij 

females.  Males  are  rarely  seen  and  can  be  o-*  <4  J >4'  ^  ° j»2ili  ^ .«« 

distinguished  from  the  females  because  their  ^-4'  jj£>3l  4kUb;  U  ’1  jjU j  ^0113  4L.L41 

compound  eyes  touch  each  other  whereas  those  of  Ljjs  o_h*J'  jjlS  hhh  ‘53 mh  o^  ^ 

females  are  visibly  separated.  Both  adult  male  and  a2£>'JA\  o_«iJ'  o>^  oh  J*  ‘(>“4' 
female  horse  flies  feed  on  nectar  at  flowers  but  only  j  . jc-  Al.Ai'O 

the  females  feed  on  the  blood  of  mammals  and  other  1*00  ji  jjSill j  OjUVI  ^  SjkOli  dililb 

vertebrates.  ^4000  ^  iSs  OjUVI  o^1 j  J* ohj 

diUI j2Jl  O4  Ia  0H0  O^W33' 

The  greatest  importance  of  tabanids  lies  in  their  power  t*j  Js Is  ^  "jlUj  CiljjkOll  ^_iU0  ^ jLa^lt  4l»*Sn  o' 

of  disseminating  the  pathogens.  Chrysops  discalis  ? >4  JlLjl  JL*. i  ,40a JOJI  J-l jkfl  Jlli  Jc. 

(deerfly),  a  vector  of  tularemia  in  the  western  USA,  lM*3'  Chrysops  discalis  Ctf >-*-!'  5_j03 

and  Chrysops  silicea  and  C.  dimidiate  are  o**  ^  cjbVjlt  ^  tularemia  cHjA  J4'4' 

intermediate  hosts  of  Loa  loa,  a  filarial  parasite  which  C.  dimidiata  5-0*0  C.  j///ca  5_jbj  (,V  iOi 

causes  filariasis  (also  known  as  loiasis,  Calabar  ^  Loa  loa  50jM ill  oj*3'  «4 j4 54L-.J <■ 

swelling,  tropical  swelling  and  African  eyeworm).  It  icjlii jill  Oxj  L^_ii  )  \ — «.Ij  LuUj 

has  been  reported  that  deer  flies  cause  considerable  oy*3' *^00^  ijUVlicjUjji 
irritation  to  fishermen,  lumbermen,  and  other  people  JXs.  o-«  lk>1h»3i  ^ ^  j  j  .(iObjaVl 

working  outdoors  in  certain  areas  of  USA.  In  addition,  C.  silicea  oVjjJ'  Ch  J4' _>4'  ^*4 
tabanids  have  been  documented  as  mechanical  vectors  o^jydl  ,c.  dimidiata 

of  more  than  30  pathogenic  agents  of  livestock.  o*r  3-AHj  %  j_u£  5j2-U.  CjUjs'  j  j 

(31-441  «.1^J1  ^ a  ujL«jj  (jjilll  ^  jjc. j 
LaC  *M .  u  .4_jSjjxV  1  1  *~  A  jV  jll  jLl  jaftll 

(JSU3I  ijxiill  i_jUj  ^jb  jila  3.'  ■  “ 
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Practical  Medical  Entomology 


Order:  Diptera 
Suborder:  Cyclorrhapha 

This  suborder  includes  the  following  families: 

1.  Family:  Glossinidae  (Tsetse  flies) 

2.  Family:  Muscidae  (Houseflies) 

3.  Family:  Calliphoridae  (Blowflies) 

4.  Family:  Oestridae  (Warble  flies) 
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Family:  Glossinidae 


wlfj  ;AJjU1I 


•All  the  species  of  tsetse  flies  belong  to  the  genus 
Glossina. 

•The  most  important  vectors  of  human  diseases  are: 

1 .  Glossina  palpalis 

2.  G.  tachinoides 

3.  G.  morsitans 

4.  G.  pallidipes 

•Tsetse  flies  are  the  important  vectors  of  a  numbers  of 
trypanosomes  infecting  man  and  animals. 

Order :  Diptera 
Suborder:  Cyclorrhapha 
Family :  Glossinidae 
Genus:  Glossina  (tsetse  flies  ) 
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Adult  tsetse  fly 

1 .  They  are  honey-brown  or  dark-brown  flies  that  are 
slightly  larger  than  houseflies. 

2.  The  most  important  characteristic  features  are  the 
proboscis  which  extends  in  front  of  the  head  and 
the  wing  venation  (Figure  43 A). 

3.  The  maxillary  palps  are  long  and  lie  very  close  to 
the  proboscis.  It  is  not  easy  to  distinguish  them 
except  when  the  tsetse  fly  is  feeding  where  the 
proboscis  is  swung  downwards  while  the  palps 
remain  extending  forwards  (Figure  43B). 

4.  Each  antenna  consists  of  three  segments.  The  last 
segment  is  large  and  somewhat  banana-shaped 
while  the  first  two  segments  are  small  and 
inconspicuous.  The  last  antennal  segment  bears  near 
its  base  the  arista  which  in  turn  bears  hairs  only  on 
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the  upper  surface,  but  unlike  Stomoxys  these  hairs 
are  branched  giving  the  arista  a  feathery  appearance 
(Figure  43  C). 

5.  These  flies  differ  from  other  Cyclorrhaphous  flies  in 
the  arrangement  of  the  wings  on  the  abdomen.  The 
wings  of  the  fly  at  rest  are  placed  over  the  abdomen 
like  the  closed  blades  of  a  pair  of  scissors. 

6.  There  is  a  closed  cell  between  veins  four  and  five 
which  is  called  hatchet  cell  because  it  looks  like  an 
upside  down  hatchet  (Figure  43  D). 

7.  The  dorsal  surface  of  the  thorax  has  a  pattern  of 

dark  brown  stripes  and  patches. 

8.  The  abdominal  segments  (6  visible  segments)  may 
be  totally  dark  brown  or  black  or  have  transverse 
stripes. 

9.  The  male  tsetse  fly  has  a  prominent  raised,  knob¬ 
like  structure  called  the  pygidium.  This  structure  is 
absent  in  female  tsetse  flies. 


Molan  AL,  Faraj  AM,  HidayAM 
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Ajbi  .(43)  <JXiil 
Figure  (43).  Tsetse  fly 


A-  Adult 
B-  Head 
C-  Antenna 
D-Wing 
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Pfattic 

Larvae  of  tsetse  flies 


gr““  Sr^j 


1  .Tsetse  flies  do  not  lay  eggs,  but  they  deposit  larva, 
one  at  a  time. 

2. The  eggs  hatch  within  the  uterus  which  is  supplied 
with  a  pair  of  milk  glands.  The  larvae  obtain  their 
food  by  attaching  their  mouths  to  the  teat-like 
opening  of  the  duct  of  milk  glands  at  the  anterior 
end  of  the  uterus. 

3.  There  are  three  larval  instars. 

4. The  larval  development  is  completed  after  about  4 
to  5  days.  The  third  and  last  larval  instar  is  white 
creamy  in  colour  and  composed  of  12  visible 
segments.  The  last  segment  bears  a  pair  of 
prominent  dark  projections  called  the  polypneustic 
lobes  which  bear  the  stigmata. 

5. The  pregnant  female  containing  the  fully  developed 
larva  is  easily  recognized,  because  the  abdomen  is 
enlarged  and  stretched  and  the  polypneustic  lobes 
can  be  seen  through  the  abdominal  integument. 

6. The  females  deposit  their  larvae  in  shaded  sites,  on 
loose  friable  soil,  trees,  rocks  and  in  animals 
burrows. 

7.  Soon  after  deposition,  the  larva  bury  itself  under  the 
soil  and  after  about  15  minutes  the  larval  skin 
contracts  and  hardens  to  form  brown  or  dark 
brown,  barrel-shaped  puparium  which  has  distinct 
polypneustic  lobes. 

8.  Inside  the  puparial  case,  the  larva  pupates. 
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1.  The  pupal  stage  requires  21  to  60  days  or  more, 
depending  on  the  species  and  temperature. 

2.  After  pupal  development  has  been  completed  the 
fly  emerges  from  the  puparium,  forces  its  way  to 
the  surface  of  the  ground  and  after  5-20  minutes 
takes  flight  (Figure  44). 
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polypneustic  lobes  uJi 


((jwiljlU))  U* U  UjLJ  *ljJ&  .(44) 

Figure  (44).  Pupa  of  tsetse  flies 


Medical  important  of  tsetse  flies 


Tsetse  flies  cause  painful  bites  and,  during  the  day, 
can  be  a  nuisance  where  they  occur  in  large  densities. 
There  are  about  30  known  species  and  subspecies  of 
tsetse  flies  belonging  to  the  genus  Glossina.  Only  nine 
species  and  subspecies,  belonging  to  either  the  G. 
palpalis  or  the  G.  morsitans  group,  are  known  to 
transmit  human  African  sleeping  sickness  (Gambiense 
sleeping  sickness  caused  by  Trypanosoma  brucei 
gambiense )  and  Rhodesiense  sleeping  sickness  caused 
by  Trypanosoma  brucei  rhodesiense. 
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Order:  Diptera 
Suborder :  Cyclorrhapha 

Family:  Muscidae 
Housefly  ( Musca  domestica ) 
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1. They  are  medium-sized  flies;  the  females  are  larger 

than  males,  varying  in  colour  from  light  to  dark  grey. 

2. The  compound  eyes  are  brownish  in  colour  and  are 

closer  together  and  slightly  bigger  in  males  than 
females  (Figure  45 A). 

3.  Each  antenna  consists  of  3  segments,  the  last  one 
which  is  the  biggest  bears  a  prominant  arista  which 
has  hairs  on  both  sides,  giving  it  a  feather-like 
appearance  (Figure  45B). 

4. The  thorax  is  patterned  dorsally  with  4  equally  broad, 

dark,  longitudinal  stripes. 
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5.  The  fourth  longitudinal  vein  of  the  wing  bends  sharply 

upwards,  nearly  meeting  the  third  longitudinal  vein 
(Figure  45C). 

6. The  abdomen  has  a  pattern  of  darker  and  lighter 

markings. 

7. The  posterior  5  abdominal  segments  of  the  female  are 

fused  at  the  end  of  the  abdomen  and  are  modified 
into  a  tubular  ovipositor. 
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Ajl^ll  .(45)  J&iill 
Figure  (45).  Housefly 
A-  Adult  ^4  ^  -1 
B-  Antenna  ti>i 

C-  Wing  ( numbers  indicate  vein  numbers)  (&J  ^1  la-i  flijVl)  £13*  - 


1  .The  eggs  are  deposited  in  batches  of  1 00  to  1 50. 

2. They  are  white  creamy  and  look-like  banana-shaped 
(Figure  46A). 

3.  The  eggs  hatch  after  only  6-12  hours. 
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4&i*ll  AjLjl)  .(46)  JUill 
Figure  (46).  Housefly 
A- Egg  -I 

B- Larva  -m 

C-  Spiracle  ZjjLi -  -a. 

D-  Pupa  f'jA*  -J 


Larvae  of  housefly 


1.  There  are  three  larval  instars. 

2.  The  last  larval  stage  is  about  12  mm  long,  white- 
milky,  with  blunt  posterior  end  and  pointed  anterior 
end. 

3.  They  have  no  spicules  and  legs. 

4.  The  head  bears,  a  pair  of  dorsal  lobes,  a  pair  of 
clawed  mouth  hooks  used  for  boring  into  food  and 
for  clinging  to  objects,  and  a  food  channel,  through 
which  the  food  is  introduced  into  the  pharynx. 

5.  At  the  anterior  and  posterior  ends  of  the  body, 
there  are  a  pair  of  spiracles;  the  posterior  ones  are 
more  clear  and  they  are  D-shaped  with  long  sinuous 
slits  and  a  central  button  (Figure  46B,C). 
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Pupa  of  housefly 

1 .  Pupation  occurs  either  in  the  dry  soil  underneath 
larval  habitats,  animal  manure  or  rubbish  dumps. 

2.  Pupation  starts  with  the  larval  skin,  of  the  third- 
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instar  larvae,  contracting,  hardening  and  turning 
dark  brown,  after  which  a  barrel-shaped  structure, 
the  puparium  is  formed  (Figure  46D). 

3.  This  stage  lasts  about  three  to  five  days  in  warm 
weather.  In  cold  climates  the  pupa  is  the  over¬ 
wintering  stage. 

4.  The  adult  fly  emerges  through  a  circular  seam  on 
the  head  end  of  the  puparium  and,  after  its  wings 
have  straightened  out  and  hardened,  takes  flight. 

5.  Mating  takes  place  within  a  few  days  after 
emergence  and  2  or  3  days  later  the  first  batch  of 
eggs  is  laid. 
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Medical  importance  of  housefly 

Due  to  the  habit  of  foraging  on  different  unhygienic 
matters  such  as  feces  of  humans  and  other  animals 
and  then  the  food  of  humans,  coupled  with  the  habits 
of  vomiting  during  feeding  and  defecating  on  food, 
housefly  can  transmit  a  large  number  of  diseases  to 
humans.  It  has  been  recorded  that  housefly  can  act  as 
physical  carriers  for  the  causative  agents  of  more  than 
100  diseases  either  by  the  feet,  body  hairs,  mouthparts 
or  by  their  vomit  (Table  4). 
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Table  (4).  Diseases  transmitted  by  houseflies 


Bacterial  Diseases 

Viral  and  Rickettsial 
Diseases 

Parasites  and  Arthropodes 

Bacillary  dysentery 

Poliomyelitis 

Entamoeba  histolytica 
(Amoebic  dysentery) 

Typhoid  and  paratyphoids 

Trachoma 

Eggs  of  human  cestodes 

Cholera 

Coxsackie  virus 

Eggs  of  human  nematodes 

Tuberculosis 

Infectious  hepatitis 

Eggs  of  some  myiasis  producing  flies 

Leprosy 

Anthrax 

Family:  Muscidae 
Genus:  Fannia 

(The  lesser  housefly  or  latrinefly) 


Ljbjai)  ja  ;^lLuii 
bill  ;  (joifrll 

((jaalA 4_jbj  ji  » jJual\  AaljiAll  Abb^llj 


1 .  The  members  of  the  genus  Fannia  resemble  house 
flies  but  are  generally  a  little  smaller. 
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2.  They  have  2-3  dark  longitudinal  stripes  on  the 
dorsum  of  the  thorax. 

3.  In  Fannia  vein  four  of  the  wing  is  more  or  less 
parallel  to  vein  three.  The  sixth  vein  is  much 
shorter  than  in  Musca  and  Muscina. 

4.  They  have  bare  (completely  devoid  of  hair) 
antennal  arista. 

5.  Two  species  of  Fannia  are  commonly  encountered 
in  houses,  namely  Fannia  canicularis  (the  lesser 
housefly)  and  F.  scalaris  (the  latrinefly). 
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The  lesser  housefly  F.  canicularis 

1 .  It  is  grayish,  non-metallic  domestic  fly  (measures  5 
to  6  mm  in  length). 

2.  It  possesses  3  dark  longitudinal  stripes  on  the 
dorsum  of  the  thorax  (Figure  47). 

3.  It  has  a  bare  antennal  arista. 

4.  The  fourth  longitudinal  vein  does  not  approach  vein 
3  at  an  abrupt  angle. 

5.  The  eggs  resemble  those  of  the  common  housefly 
and  laid  on  food  of  man  and  also  in  urine-soaked 
bedding  of  man  and  animals,  human  and  animal 
excreta  and  in  poultry  litter.  They  hatch  in  about 
one  day. 

6.  The  larva  is  quite  different  from  that  of  Musca  and 
other  medically  important  flies.  It  is  flattened 
dorsoventrally  and  has  branched  fleshy  processes 
extending  out  from  the  body  segments  which  bear 
small  spiniform  secondary  processes. 

7.  Under  favorable  conditions,  the  larval  period 
requires  about  one  week. 

8.  Pupation  takes  place  in  dry  areas.  The  puparium  is 
brown  in  colour  and  is  similar  to  the  shape  of  the 
larva. 

9.  After  one  to  two  weeks,  the  adult  fly  emerges  from 
puparium. 
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jjiLa Jl  Aaljiall  A  t  ill!  .(47)Ji^i 

Figure(47).  The  lesser  housefly  Fannia  canicularis 
A-  Adult  fly  AilUll  Uuil  .i 

Jjdlj  (R4+5)  gH^»  js£(  Ml +2  )  ^fa-jll  lo-jVjjSlS  Lula  ^ jiL.il  a4> 31  ULil  -  * 

.JjVI  ^jiLJl  Jjtll  JXJ  ^UVI  yll  ^  ill  ^>-11 

B. Wing  of  the  lesser  housefly,  Fannia  canicularis,  showing  the  vein(  Ml+2 )  not  curved  to  meet  the  vein  ( R4+5) 
and  the  second  anal  vein  curving  forward  towards  the  first  anal  vein. 

(jjjiiil  jJjxil  lujij  JjISJ  ftin  ^1  v iaJj  jkj  (Ml+2  )  Jjlh  i  «ll  £j)j1I  <i?1vL$1I  <_jj*il  dSjit«i«jJ  LS-m  Ajljldl  AuJjjH  £lia.  -  4 

.  £UaJi  ajU  a*  (R4+5) 

C.  Wing  of  the  housefly,  Musca  domestica,  showing  the  fourth  longitudinal  vein  (  Ml+2  )  curving  forward  to 
nearly  meet  the  vein(  R4+5)  at  the  wing  margin. 


The  latrinefly  (  Fannia  scalaris  ) 

1 .  The  life  cycle  of  F.  scalaris  is  similar  to  that  of  F. 
canicularis  except  a  few  minor  differences. 

2.  The  eggs  are  commonly  deposited  on  human  and 
animal  faeces, hence  name  latrinefly. 

3.  The  larvae  are  very  similar  to  those  of  F. canicularis 
except  that  the  fleshy  processes  are  relatively  larger 
and  thicker.  Moreover,  the  secondary  processes 
are  also  thicker,  thus  giving  them  a  feathery 
appearance. 

4.  The  pupae  are  very  similar  to  those  of 
F.  canicularis. 

Medical  importance  of  Fannia  flies  o"* 

There  are  two  common  species  of  Fannia  which  are  ajIL  yblaka  Uili  lIUa 
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of  minor  medical  importance,  namely  Fannia 
canicularis  (lesser  housefly),  which  occurs  worldwide 
and  is  commonly  encountered  in  houses,  and  Fannia 
scalaris  (latrinefly),  which  has  an  almost 
cosmopolitan  distribution  and  is  less  common  in 
houses.  Fannia  canicularis  often  vies  with  M. 
domestica  as  the  most  important  pest  fly  in 
households,  especially  in  temperate  countries.  Many 
of  the  pathogens  transmitted  by  housefly  are  probably 
also  spread  by  Fannia  species.  They  have  been 
incriminated  in  cases  of  aural  and  urogenital  myiasis, 
and  larvae  are  sometimes  found  in  stools,  but  true 
intestinal  myiasis  does  not  occur  in  humans.  Some 
Fannia  spp.  have  forensic  importance  due  to  their 
behaviours  of  laying  eggs  on  decomposing  carrions  or 
corpses. 


44^')  F.  canicularis  4>^  £>> 

In  bile,  j  liallc.  jZCLClj  (^  jiUl  <2  Jail 
aIIjI)  'j -jVI  ^  Luli  J 

F.  scalaris 

ij*  j  i&ji* i  j_ii  u^iic.  j/i’i  i 1 1  j 

luli  f-  jj  U  Idle. j  JjVI 

cdliV'  (>  AjjlS  J  M.  domestica  Q jAl 
jjl  .SjlaJl  jlkSV'  J  <l^lij  (Jjlidl  J 

4ja*u1  IJb  lu  j]l  jludl  CjtulSll  JU^xdl 

A  l.  ■  j  '  l$Jij  Cij  J  Ljajl  dd]  juill  S_jlijJI 

‘  * '»  dVl^.  luli  (j^aadd  i  i  ■  ■■  '  jj  .luli 

•41 jddjj  ^iiudii  j jdi :  i't'iHj  ( j&i)  ^Li\ 

>  *■  t  •  i  d-  >  * .i  1  jd  i  "  J  Ulu&l  olijdl 

4 - jli  (>a» J  ,<jl — Uliyi  J  J4  •> 

forensic  importance  J'  »li  4^4 

j  ‘  idadl  J  (J'***1.1"  ^  •  •aj  J  l^jj£ jl.t  ’  i  jlVi 

.(  J jdll  iluki) 


Family  :  Muscidae 
Genus  :  Muscina 
Species  :  Muscina  stabulans 
(The  large  housefly) 


JJAl  luLi dll  4 1  il i It 
(AjjlSJI  AjIaJ  jl  aJjIaJI  AuLjaH) 


1 .  It  is  slightly  larger  than  housefly. 

2.  It  can  be  easily  differentiated  from  both  Musca  and 
Fannia  in  the  vein  four  of  the  wing  curves  slightly 
but  clearly  upwards  towards  vein  three  (Figure 
48A). 

3.  As  in  case  of  Musca,  the  arista  has  hairs  on  both 
the  upper  and  lower  sides  (Figure  48B). 

4.  The  adult  fly  has  four  dark  brown  longitudinal 
stripes  on  the  thorax. 

5. The  eggs,  which  are  deposited  on  different  habitates 
such  as  rotting  fruits,  cooked  and  raw  meats  and 
human  and  animal  faeces  , hatch  after  one  to  two 
days  and  the  larva  resemble  those  of  the  housefly, 
but  can  be  easily  differentiated  by  the  structure  of 
the  posterior  spiracles.  In  M.  stabulans ,  the 
spiracular  plate  is  almost  circular,  not  D-Shaped  as 
in  the  housefly.  The  mouth  hooks  (2  hooks)  are  of 
equal  size. 

6.  The  puparium  is  similar  in  shape  to  that  of 
M.  domestica  and  the  pupal  period  is  about  one  to 
two  weeks. 
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PracHcalMedical  Entomology 


45  jjill  a2 jUi  AX.il!  ,(4g)  jiilt 
Figure  (48).  The  large  housefly 
A-  Wing  (Numbers  indicate  veins)  (C1^'  u£! 

B-  Antenna  ( Numbers  indicate  antennal  segments)  ■  “V1  lj'j-*  ^  dsPi  ^  cP!  )  jU^V***}  Oj®  -v 


Family:  Muscidae  :*&*& 

Genus:  Stomoxys 

Species  :  Stomoxys  calcitrans  (Stablefly)  ^VW.vyt  AjLj)  ,j*S jImJU  -jaumS j-> jiui 


1.  Although  it  resembles  the  common  housefly,  it  can 
be  easily  distinguished  by  its  proboscis,  which  is 
designed  for  sucking  blood. 

2.  The  non-retractable  haustellum  is  long  and 
chitinized  and  projects  clearly  in  front  of  the  head 
(Figure  49  A). 

3.  Inside  the  terminal  portion  of  the  proboscis  are 
prestomal  teeth,  which  are  exerted  at  the  time  of 
feeding  and  rip  open  a  hole  in  the  skin  through 
which  the  entire  biting  apparatus,  including  the 
labium,  is  introduced. 

4.  In  contrast  to  tsetse  flies,  S.  calcitrans  is  smaller 
and  when  at  rest  its  wings  are  not  placed 
completely  over  the  body  in  a  closed  scissor-like 
fashion  as  in  tsetse  flies,  but  are  kept  apart  as  in 
housefly.  The  hatchet  cell  is  absent  in  case  of  S. 
calcitrans  (Figure  49C). 


5.  As  in  Muscina,  but  not  in  Musca  and  Fannia,  vein 
four  curves  gently  towards  vein  three  in  case  of  S. 
calcitrans. 

6.  The  arista  of  the  third  antennal  segment  differs 
from  Musca,  Muscina  and  Fannia  in  having  hairs 
arising  from  only  the  upper  side  (Figure  49B). 
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7.  Both  males  and  females  are  vicious  biters  and  suck 
blood  from  variety  of  wild  and  domesticated 
animals;  they  also  feed  on  man. 

8.  The  eggs  are  white  creamy  and  resemble  those  of 
houseflies.  They  are  usually  deposited  in  batches  of 
less  than  20.  They  are  usually  deposited  in  horse 
manure  which  is  mixed  with  straw  and  hay.  They 
hatch  within  1-4  days. 

9.  The  larvae  are  creamy  colourd  maggot  and 
resembles  that  of  the  housefly  but  it  differs  from  it 
in  the  arrangement  of  two  posterior  spiracular 
plates  which  are  widely  separated.  They  are 
approximately  round  in  outline  and  lack  a 
peritreme.  The  spiracles  are  S-shaped  and  are 
widely  separated  from  each  other.  Moreover,  there 
is  a  poorly  defined  central  button. 

10.  The  larval  period  usually  lasts  about  one  to  4 
weeks  depending  on  the  temperature. 

11.  The  pupation  takes  place  in  dry  areas  near  the 
habitate  of  larvae. 

12.  The  puparium  is  chestnut-brown  and  resembles 
that  of  the  housefly,  but  can  be  differentiated  from 
it  by  possessing  the  posterior  spiracles  widely 
separated. 
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13.  The  puparial  stage  lasts  6-28  days. 
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14.  The  life-cycle  from  egg  laying  to  adult  u^j  3 12;  #14 
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Figure  (49).  Stomoxys  calcitrans 
A-  Adult  fly  -1 

B-  Antenna  j^Au*j  -t_j 

C-Wing 
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Practical  Medical  Entomology 


Order:  Diptera 
Family:  Calliphoridae 

•  This  family  includes  many  species.  They  lay  their 
eggs  on  organic  materials  such  as  dead  animals, 
excrement,  open  sores,  or  exposed  cooked  or 
uncooked  food,  or  even  on  live  animals.  The  eggs 
hatch  into  maggots,  which  proceed  to  eat  the 
material  around  them.  All  have  three  larval  instars. 

•  The  medically  important  species  within  this  family 
are: 

1 .  Cordylobia  anthropophaga  (Tumbu  fly). 

2.  Auchmeromyia  senegalensis  (Congo  floor 
maggot  fly). 

3.  Cochliomyia  hominivorax  (New  World  Screw- 
Worm). 

4.  Chtysomya  bezziana  (Old  World  Screw- Worm). 


“'-jJU-j  ;4_lj jll 
1  ■  --  ^  j  pjji  o  ' SJjUJI  o-iA  1  '  # 

JjuLaJ _ ll  j  A _ i_pl  j. 

j—ui  jjuL_S^qJ|  a _ 

°  CLiUI  jaaJl  ^ ifr 

jlj— a]1  i^_u  A™ Jjjj  CiL_SjJ  ^j-C- 

.A-jSjj  jLoc/l  AjM_j  lpu>l 

aLIslSI  jj-ajJa  A  j  \U!l  A  all  \  jj V *1  • 

Apljj)  jj-alill  kljlj  AjU^TI  .1 

*))'“  Al  >jjjS  A_l>i)  (J*-“  nl'S'.1"1  .2 

am\W 

^  \1  *  \\  4_Uj  ji^jl  ^ 

.(■^4d' 

.(^jXalt  pull  5jjj  jUil  jill)  UUjjj  Uo ,4 


Cordylobia  anthropophaga 


£>&  4pj]| 


1 .  It  is  known  as  the  mango  or  tumbu  fly. 

2.  The  adult  fly  is  big  fly  yellowish  to  light-brown  in 

colour. 

3.  It  has  two  dark  gray  dorsal  longitudinal  stripes  on 
the  thorax. 

4.  There  are  four  visible  abdominal  segments  which 
are  more  or  less  equal  in  length  (Figure  50A). 

5.  The  wings  are  slightly  brownish. 

6.  The  female  fly  lays  eggs  in  batches  (200-300  eggs) 
on  dry  soil  and  sand  in  shaded  places,  contaminated 
with  the  urine  or  faeces  of  man  and  animals. 


7.  The  eggs  are  white  and  banana-shaped. 

8.  They  hatch  within  3  days. 

9.  The  hatching  larva  attaches  itself  to  suitable  host, 
including  humans,  and  by  its  strong  hook-like 
mouthparts  penetrates  the  skin  and  buries  itself 
completely  except  for  its  posterior  spiracles  for 
taking  air. 

10.  Within  the  subcutaneous  tissues,  the  larva 
undergoes  two  moults,  so  it  has  three  larval  instars 
which  are  morphologically  dissimilar. 
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1 1 .  The  last  larval  instar  is  white-yellowish  in  colour 
and  broadly  oval-shaped  maggot.  The  body  is 
covered  with  numerous  small  spines,  usually 
arranged  in  transverse  rows  (Figure  50B). 

12.  The  posterior  spiracles  devoid  a  sclerotised 
peritreme,  the  button  is  unclear  and  the  three 
spiracular  slits  rather  sinuous. 

13.  The  mature  larva  gets  out  from  the  boil-like 
swellings  on  the  skin  and  fall  to  the  ground  where  it 
buried  itself  and  transform  into  puparium. 

14.  After  about  ten  days,  the  adult  fly  emerges. 
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lyaii)  CtJ  4jLa1I  .(50)Ji*l 
Figure(50).  Cordylobia  anthropophaga 
A-  Adult  fly  4jbi 

B-  Larva  44  jj  -4* 


Auchmeromyia  senegalensis  (or  A.  luteola ) 

Congo  floor-maggot  fly 

1 .  It  differs  from  C.  anthropophaga  in  the  shape  of  the 
second  abdominal  segement  which  is  about  twice 
as  long  as  any  of  the  others,  while  in  the  tumbu  fly 
all  segments  are  about  equally  long  (Figure  51  A). 

2.  The  female  fly  lays  eggs  on  the  dry  sand  floor  of 
mud  huts.  They  hatch  after  1-3  days. 

3.  The  hatching  larva  hides  itself  in  cracks  and 
cervices  in  the  hut  floor  and  at  night  it  takes  blood- 
meals  from  sleeping  people  within  the  nut. 

4.  There  are  three  larval  instars  and  under  optimum 
conditions,  the  larval  development  is  completed 
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within  3-4  weeks  but  may  be  longer  depending  on 
the  feeding. 

5.  The  last  larval  instar  is  not  covered  with  small 
spines.  The  spiraculr  plates,  at  the  end  of  the 
abdomen  are  widely  separated,  lack  a  distinct 
peritreme  and  have  three  spiracular  slits  (Figure 
5  IB). 

6.  Mature  larva  pupates  in  cracks  or  directly  on  the 
surface  of  the  mud  floor  of  nuts. 

7.  The  adult  fly  emerges  from  the  puparium  after 
about  two  weeks. 
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Flgure(51).  Auchmeromyia  senegalensis 
A-  Adult  fly  AjUj  -i 

B-  Larva 


(New  World  Screw-Worm) 
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1.  Adults  are  metalic  green  to  bluish-green  in  colour 
and  have  three  clear  dark  longitudinal  stripes  on  the 
dorsum  of  the  thorax  (Figure  52,  53A). 

2.  The  face  of  the  fly  is  orange,  yellow  or  reddish 
while  the  eyes  are  deep  red  in  colur. 

3.  The  eggs  are  laid  on  the  edges  of  wounds,  sores  or 
even  small  scratches,  on  infected  and  even  healthy 
mucous  membranes  of  the  nasal  passages,  mouth 
and  vagina. 

4.  Eggs  hatch  within  10-24  hours  and  the  resultant 
larva  bury  deeply  into  the  living  tissues. 

5.  There  are  three  larval  instars. 
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6.  The  last-instar  larva  is  typically  maggot-shaped  but 
differs  from  housefly  maggot  by  the  presence  of 
clear  bands  of  small  spines  encircling  the  anterior 
margins  of  body  segment. 

7.  The  peritreme  of  the  posterior  spiracles  is 
incomplete  at  the  button. 

8.  The  mature  larva  wriggles  out  of  the  wounds  or 
passages  and  drop  to  the  ground  where  it  burys  in 
the  soil  and  pupates. 

9.  The  adult  fly  emerges  from  the  puparium  within  ten 
days  in  warm  weather  but  in  cooler  weather  this 
period  may  be  prolonged  for  weeks  or  even  months. 
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Figure  (52).  Cochliomyia  hominivorax 


Chrysomya  bezziana 

(Old  World  Screw-Worm) 

1.  It  is  also  known  as  the  Old  World-Screw  worm  fly 
or  Screw  worm,  named  to  honor  the  Italian 
entomologist  Mario  Bezzi. 

2.  This  fly  is  widely  distributed  in  Asia,  tropical 
Africa,  India  and  Papa  New  Guinea.  It  has  also  been 
found  in  other  countries  such  as  Iraq,  Saudi  Arabia 
and  Iran. 

3.  The  adult  fly  can  be  identified  as  metallic  green  or 
blue  with  a  yellow  face  while  the  larvae  are  smooth, 
lacking  any  obvious  body  processes  except  on  the 
last  segment. 

4.  The  adult  flies  are  similar  to  Cochliomyia 
hominivorax ,  but  they  lack  the  distinctive 
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longitudinal  thoracic  stripes,  and  the  dorsal  surface 
of  the  squama  is  covered  with  fine  hairs  (Figure 
53B). 

5.  The  fly  feeds  on  decaying  organic  matter,  while  the 
fly  larvae  feed  on  the  living  tissue  of  warm-blooded 
mammals  as  opposed  to  necrotic  tissues  that  many 
other  fly  larvae  feed  on.  Since  the  larvae  can  cause 
permanent  tissues  damage,  C.  bezziana  has  led  to 
much  public  concern. 

6.  The  life  cycle  of  this  fly  is  very  similar  to  that  of 
Cochliomyia  hominivorax.  The  eggs  (  150-500  )  are 
deposited  on  wounds,  open  sores,  ulcers,  scratches 
or  on  mucous  membranes. 

7.  The  eggs  hatch  after  24  hours  and  newly  emerged 
larvae  burrow  through  the  skin  to  the  underlying 
tissues.  Larvae  complete  their  development  in  5-6 
days  and  then  get  act  of  the  wounds  and  drop  to  the 
ground,  where  they  bury  themselves  and  pupate. 

8.  The  puparial  period  lasts  about  one  to  several  weeks 
depending  on  the  environmental  conditions.  The 
life  cycle  from  egg  to  adult  usually  takes  about  2-3 
weeks. 
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Figure(53).  Thoraces  of  adult  flies,  showing  the  bases  of  the  right  wings, showing  the  presence  or  absence  of  the 
hairs  on  the  squama  (a  membrane  lobe  on  the  posterior  border  of  the  wing  near  the  thorax).  This  character  is 
important  in  classification. 

.(CjI  j  jt  *  Ml  A  »\  'tr  Aii ijaJlj  OS  1J  Ajjiui  Oa  j^ij  j  Ja^V)  ;4-*jj1^jS  ybJ  -i 

a-  Cochliomyia :  Note  the  three  thoracic  stripes  and  squama  lacking  hairs. 

jji.‘i.4j  SUaLi  )  Sj3Lmu*II  ijkilj  3Ja^*iV)  uUp  Ja^V  jS  lJ-lJ  .ui 

b-  Chrysomya  :  Note  the  absence  of  prominent  thoracic  stripes  and  the  hairy  squama. 
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Order:  Diptera 

Family:  Sarcophagidae  (The  flesh  flies) 

This  family  includes  the  flesh  flies,  which  are  large, 
gray  insects  with  longitudinal  black  stripes  on  the 
dorsal  surface  of  the  thorax.  The  medically  important 
genera  within  this  family  are  Sarcophaga  and 
Wahlfahrtia.  They  have  a  worldwide  distribution. 
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Sarcophaga  carnaria 


UjUjlS  UlijSjLu, 


1 .  The  flesh  fly  is  characterized  by  having  three 
black  longitudinal  stripes  on  the  dorsum  of  the 
thorax  and  a  checkered  (chess-board)  light  and  dark 
upper  abdominal  surface  (Figure  54 A). 

2.  The  antennal  arista  is  spinose  on  both  anterior  and 
posterior  margins  of  its  basal  half,  bare  on  its  distal 
half. 

3.  The  fourth  vein  of  the  wing  bends  very  sharply 
forward  before  proceeding  to  the  margin  of  the 
wing,  where  it  ends  nearby  the  outer  termination  of 
the  third  vein. 

4.  The  hypopygia  of  the  males  are  large,  clear, 
chitinized  structures,  somewhat  reddish  in  colour, 
and  of  diagnostic  importance. 

5.  The  females  are  larviparous  and  deposit  their 
larvae  in  feces  or  decaying  meat  or  fish.  Sometimes, 
they  deposit  their  larvae  on  the  anus  or  nearby 
rectal  mucosa  of  persons  sitting  on  the  seats  of  out¬ 
door  latrines. 

6.  There  are  three  larval  instars  (Figure  54B). 

7.  They  can  be  distinguished  from  those  of  Callitroga 
and  Calliphora  by  more  distinctly  narrowed 
posterior  end,  pit-like  depression  within  which  the 
posterior  spiracles  are  located  and  in  that  the 
anterior  spiracles  of  the  third  instar  are 
characterized  by  being  larger,  fan-shaped,  with  15- 
18  very  short,  closely  massed,  finger-like  processes 
arranged  in  2  irregular  rows,  bearing  the  spiracular 
openings.  The  anterior  margin  of  each  body 
segment  bears  delicate,  finely  pointed  dark  spines 
which  are  arranged  in  bands. 

8.  The  pupa  is  dark  brown,  elongate-ovoid,  and  has  a 
distinctive  posterior  pit  at  the  base  of  which  the 
spiracles  are  found. 
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9.  The  other  medically  important  species  of  the  genus  UlijSjLu.  j-*' bLL  lS  j^-7'  t'j&i  .9 

Sarcophaga  are  S.fusciauda  and  S.carnaria.  laAsjSjU.  j  bU-js  UlijSjU  ^ 


Wjbjb  uiijSjU.  jJkili  AjUj  .(54)J^ 
Figure  (§4).  Flesh  fly  Sarcophaga  carnaria 
A-  Adult  fly  “bbj  -1 
B-  Larva  -v 


1  .The  members  of  the  genus  Wohlfahrtia  are 
characterized  by  being  hairy  flies  about  as  large,  or 
little  larger,  than  blue  bottles  and  having  three 
distinct  black  lines  on  the  dorsum  of  the  thorax. 

2.  Adults  of  this  genus  may  be  easily  distinguished 
from  species  of  Sarcophaga  by  the  spotted  rather 
than  checkered  pattern  of  the  dorsal  surface  of  the 
abdomen  (Figure  55). 

3.  As  with  Sarcophaga ,  adults  of  Wohlfahrtia  are 
larviparous  and  deposit  their  larvae  in  wounds,  sores 
and  ulcerations  on  man  and  animals  and  cause 
myiasis  in  these  hosts. 

4.  Larval  development  takes  7-12  days,  mature  larvae 
drop  to  the  ground  and  bury  amongst  loose  soil  and 
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then  pupate. 

5.  Adults  emerge  from  the  puparia  after  7-14  days. 

6.  The  other  medically  important  species  of  this  genus 
are  W.  vigil  and  W.  nuba. 
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.(55)  Ji-i 

Figure(55).  Wohlfahrtia  magnified 


Order:  Diptera 
Family:  Cuterebridae 
Genus:  Dermatobia 

Species:  Dermatobia  hominis  (Tropical  warblefly) 


1  .This  species  is  the  only  speices  of  medical 
importance.  The  larvae  cause  myiasis  in  humans. 

2. The  adult  is  a  large,  stout  fly  and  is  a  little  larger 
than  blue  bottles,  but  have  a  similar  dark  blue 
metalic-coloured  abdomen,  dark  bluish-gray 
thorax  and  yellowish  head. 

3.  It  is  readily  distinguished  from  blue  bottles  by  the 
absence  of  the  prominent  bristles  or  hairs  on  the 
thorax. 

4.  Both  males  and  females  are  dichoptic  with 
relatively  small  eyes  (Figure  56A). 

5.  The  adults  can  be  readily  speparated  from  all  other 
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flies  of  medical  importance  by  the  mask  like  flap 
that  hangs  down  from  the  head  and  hides  the 
vestigial  mouthparts. 

6.  The  females  are  oviparous.  They  glue  their  eggs  to 
the  lateral  or  ventral  margins  of  the  abdomen,  or 
thorax  of  other  arthropods,  especially  blood-sucking 
ones. 

7.  The  eggs  do  not  hatch  until  the  insects  carrying 
them  settle  on  humans  and  other  warm-blooded 
animals,  or  even  birds  to  take  blood-meal.  The 
larvae  then  emerge  from  the  eggs,  which  are  still 
attached  to  the  insect  carrier.  They  fall  on  to  the 
host's  skin  and  burrow  through  the  epidermis  to  the 
subcutaneous  tissues. 

8.  There  are  three  larval  instars.  The  first-instar  larva 
is  almost  cylindrical  in  shape,  and  has  the  anterior 
half  of  the  body  covered  with  many  spines  of  two 
different  sizes. 

9.  The  second-instar  larva  have  completely  different 
shape,  being  enlarged  anteriorly  but  with  the 
posterior  half  of  the  body  narrower,  giving  the 
appearance  of  a  bottle  with  a  long  neck.  The  middle 
segments  are  provided  with  thom-like  spines 
(Figure  56B). 

10.  The  third-instar  larvae  are  more  or  less  oval  and 
have  relatively  small  spines  on  the  anterior 
segments.  Each  larva  has  a  pair  of  very  clear 
flower-like  anterior  spiracles  while  the  posterior 
spiracles  are  less  conspicuous  and  slit-like  in  shape. 

1 1 .  It  has  a  pair  of  small  but  stout  curved  mouth  hooks 
on  the  ventral  surface. 

12.  The  larval  developmet  lasts  5-12  weeks  and  the 
mature  larvae  drop  from  the  skin  to  the  ground 
where  they  pupate  just  under  the  surface  of  the  soil. 

13.  Adults  emerge  from  the  puparia  after  about  3-4 
weeks. 
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o* .(56) 

Figure  (56).  Dermatobia  hominis 
A-  Adult  fly 

B-  Larva  (  second-instar  larva)  (<,^11  a&jj  - v 


Order:  Diptera 
Family:  Oestridae 


aLjIm  jJI 
(lXjVI  i*  i  i  i)  jImuj!  ;4JjU1I 


1  .This  family  includes  many  genera  and  species  but 
the  medically  important  species  are:  Oestrus  ovis , 
Hypoderma  bovis  and  H.  lineatum.  They 
occasionally  cause  myiasis  in  man. 

2.The  members  of  this  family  occur  almost 
worldwide. 
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Oestrus  ovis 

(sheep  nostril,  sheep  warble  or  botfly) 

1 .  Adults  of  O.ovis  are  a  little  bigger  than  the  common 
housefly. 

2.  The  head  is  large,  broad  and  pale  yellowish-brown, 
with  small  round  pits  containing  black  tubercles. 

3.  The  thorax  is  pale  yellow  in  colour  and  coverd 
dorsally  with  many  small  black  tubercles. 

4.  The  abdomen  contains  dark  brown  or  blackish 
marks  and  light  grayish  or  almost  yellow  marks. 

5.  Oestrus  ovis,  instead  of  laying  eggs,  deposits  its 
larvae  or  maggots  in  the  nostrils  of  sheep,  goats  and 
some  other  animals  such  as  deer.  This  fly 
commonly  attacks  people  and  deposits  larvae  in  the 
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eyes. 

6.  The  maggots  crawl  into  the  nasal  passages  and 
during  the  next  few  weeks,  molt  twice. 

7.  The  mature  larvae  are  cylindrical,  have  large 
conspicuous  mouthparts  and  have  the  segments 
covered  with  small  spines  which  are  mostly 
confined  to  the  ventral  surface. 

8.  The  mature  larvae  come  out  of  the  nose,  drop  to  the 
ground  and  pupate. 

9.  Adult  flies  emerge  from  the  puparia  after  about  3-6 
weeks. 
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Hypodermabovis 

(cattle  warbleflies  or  cattle  grubflies) 
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1 .  The  adult  fly  is  a  stout,  hairy  fly  that  resembles  a 
bee.  The  thoracic  hairs  are  mainly  yellow  and  the 
posterior  ones  are  black  while  the  apical  abdominal 
hairs  are  yellow  (Figure  5 7 A). 

2.  The  females  are  oviparous  and  each  female  attach 
hundreds  of  eggs  to  hairs  on  the  legs  or  body  of 
cattle. 

3.  Within  seven  days  the  eggs  hatch  into  tiny,  white, 
spiny  larvae  (called  ’bots’  hence  the  name  botflies) 
that  crawl  down  the  hairs  and  burrow  through  the 
skin  and  invade  the  subcutaneous  tissues  (Figure 
57B). 

4.  The  larvae  spend  months  near  the  esophagus  or  the 
spinal  canal  and  eventually  migrate  to  the  vertebral 
region,  where  they  produce  small  swellings  or 
warbles  in  the  skin. 

5.  They  make  a  tiny  hole  in  the  skin  for  air,  and  then 
increase  in  size  and  turn  dark  brown. 

6.  In  the  spring  or  summer,  the  larvae  emerge  through 
the  holes,  drop  to  the  ground  and  pupate. 

7.  They  crawl  under  loose  soil  and  in  2  to  7  weeks, 
depending  on  the  temperature,  adult  flies  emerge. 
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(o*Ji  '-jjJjjjU)  AJLUall  4jl#j  .(57)  Ji~ 

Figure  (57).  Cattle  warblefly  ( Hypoderma  bovis) 
A-  Adult  fly  **}W  -1 

B-  Larva  ■v 


It  is  very  similar  to  Hypoderma  bovis  except  that  in  H. 
lineatum  the  thoracic  hairs  are  brownish-black  and 
white  and  are  arranged  more  uniformly,  and  the  apical 
abdominal  hairs  are  reddish-orange  (Figure  58). 


(jjS  Jj  LojjJjjjIa  5jb  j  Sjoj£  4  j*  ■  a  ’i 

4j_jj  4_Ba  4jjjLaJl  tjl  jjiliJl 

Ciljjit  ijJl  jjl  j  ^UaJ_ jLj  -1  ■  la  jjj  a 

.(58  (J^  wi)  4jj1a1I  AjjJajll 


Figure  (58).  Hypoderma  lineatum  UjjjjjjU  .(58)  i£“ 
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Practical  Medical  Entomology 


Order:  Diptera 
Family:  Gasterophilidae 

This  family  includes  many  genera  and  species  but  the 
most  important  species  from  the  medical  point  of 
view  belongs  to  the  genus  Gasterophilus,  such  as  G. 
intestinalis  and  G.  pecorum. 
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Gasterophilus  intestinalis 
(horse  botfly  or  horse  warblefly) 


**■  lUj\  (JJliSjjXuilS 

(4jCllali  J  }'■*■  tt  AjL j  jl  jjj) 


1 .  Adults  of  Gasterophilus  resemble  bees  in  size  and 
colour  (Figure  59A). 

2.  They  also  resemble  those  of  Hypoderma  but  the 
ovipositer  of  the  female  is  usually  protuberant, 
giving  the  abdomen  a  pointed  appearance. 

3.  The  fly  attaches  its  eggs  to  hairs  on  the  legs  or 
bodies  of  horses;  a  female  may  lay  more  than  one 
thousand  eggs  in  an  hour  or  two. 

4.  When  embryogeny  is  completed,  the  larvae  pop  out 
when  they  are  brushed  by  the  moist,  warm  lips  of 
the  horse.  These  spiny  larvae  become  attached  to 
the  horse's  lips  or  tongue,  burrow  into  the 
membranes  of  the  mouth,  and  make  their  way  to 
the  stomach  through  various  tissues. 

5.  After  some  months  of  growth,  the  larvae  pass  from 
the  body  of  the  host  with  the  feces,  drop  to  the 
ground  and  pupate. 

6.  The  mature  larva  is  cylindrical  and  has  well 
developed  spines  on  the  first  seven  to  eight 
segments  ,  and  often  a  few  spines  on  the  following 
segments.  The  posterior  spiracular  plate  has  three 
distinctly  curved  slits  clearly  distinguishing  the 
larvae  from  those  of  Hypoderma  and  Oestrus 
species  (Figure  59A). 

7.  Adults  emerge  form  the  puparia  within  5-7  weeks 
later. 
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A  B 


(JjjlaJl  oJxa  Lajlj  AjLjJ  )  JjxaJ!  jjJ  4jU*  .(59) 
Figure  (59).  Gasterophiius  intestinalis 
A-  Adult  fly  ^  aJLu  -l 
B-  Larva  -v 


Medical  importance  of  myiasis-producing  insects 

Myiasis  is  the  infestation  of  live  human  and  vertebrate 
animals  with  dipterous  larvae  (maggots)  which  feed 
on  the  host’s  dead  or  living  tissue,  body  liquids,  or 
ingested  food.  Myiasis  may  be  classified  into  two 
different  ways;  the  location  of  the  affected  area  such 
as  cutaneous,  nasopharyngeal,  ocular, 
intestinal/enteric  and  urogenital  or  according  to  the 
relationship  between  the  host  and  the  parasite  such  as 
obligatory,  facultative,  or  accidental.  Myiasis  is  the 
fourth  most  common  travel-associated  skin  disease 
and  cutaneous  myiasis  is  the  most  frequently 
encountered  clinical  form.  In  addition  to  the  damaging 
effects  of  myiasis  itself,  various  additional 
complications  can  arise  from  myiasis,  such  as 
secondary  microbial  infections  and  secondary 
infestations  by  other  insects.  The  Table  below  shows 
the  types  of  myiasis  and  the  producing  insects. 
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Table  (5).  Types  of  myiasis  and  the  producing  insects 


Type  of  myiasis 

Producing  insect 

Fumacular  myiasis 

Dermatobia  hominis  (human  botfly),  Cardylobia  anthropophaga  (African  tumbo- 
fly),  Wohlfahrtia  vigil ,  and  the  Cuterebra  species. 

Wound  (traumatic)  myiasis 

Cochliomyia  hominivorax  and  Chrysoma  bezziana  and  Wohlfahrtia  magnifica. 

Creeping  (migratory)  myiasis 

Gasterophilus  species  and  Hypoderma  species 

Ocular  myiasis 

Oestrus  ovis  (sheep  nose  botfly)  and  Dermatobia  hominis  (human  botfly). 

Nasal  myiasis 

Chrysoma  bezziana ,  Oestrus  ovis,  Rhinoestrus  purpureus  (Russian  gadfly). 

Urogenital 

Flies  from  several  genera,  mainly  Fannia ,  Lucilia  and  Wohlfahrtia ,  may  cause 
urogenital  myiasis. 

Phylum:  Arthropoda 
Class:  Insecta 
Order:  Siphonaptera 


iJajVI  ;  AjuSII 

a IjJLaJi  ;fciLall 


This  order  includes  many  families  but  the  most 
important  medically  are  the  Pulicidae  which  includes 
the  genera  Xenopsylla,  Pulex,  Tunga  and 
Ctenocephalides,  the  Leptopsyllidae  containing 
Leptopsylla  and  the  family  Ceratophyllidae  which 
includes  the  genus  Nosopsyllus. 


4— IaA  I  J\  1  eAX  oAX  ^  t  J 

IjjjII  Ajjlc-  a:,  ,  UU 


4-lilc.  j  5Lu> ijjjJ  J  ^Jill  ■- ijjjJ  J 

"i  *i  ^ Adia ijjl jju 


1. They  are  small,  wingless,  medium  to  dark  brown, 
shiny  insects. 

2.  The  bodies  are  compressed  laterally. 

3.  Both  sexes  suck  blood. 

4.  The  legs  are  long  and  strong,  the  hind  pair  is 
especially  long  and  is  adapted  for  jumping. 

5.  The  head  is  roughly  triangular  in  shape,  bears  a 
pair  of  clear  black  eyes  and  short  3 -segmented 
antennae. 

6.  In  some  species  a  row  of  teeth-like  spines,  called 
genal  comb  or  genal  ctenidium,  is  present  along  the 
bottom  margin  of  the  head  capsule. 

7.  The  thorax  is  composed  of  three  segments,  the  pro-, 
meso-  and  metathorax. 

8.  In  some  species  the  posterior  margin  of  the 
pronotum  (the  sclerite  of  the  prothorax)  bears  a 
row  of  teeth-like  coarse  spines  forming  the 
pronotal  comb  or  pronotal  ctenidium. 

9.  Some  genera  of  fleas  lack  both  the  pronotal  and 
genal  combs  and  called  combless  fleas,  while  in 
some  other  genera  both  combs  are  present. 
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10.  The  abdomen  is  compressed  laterally,  and 
consists  of  10  segments,  of  which  the  terminal  3 
are  modified  in  relation  to  the  anus  and  external 
genitalia. 

11.  The  9th  segment  is  provided  with  a  unique 
saddle-shapped  structure  called  the  pygidium, 
which  is  possibly  sensory  in  function. 

12.  The  adults  can  be  readily  sexed  by  examining  the 
tip  of  the  abdomen. 

13.  In  males  the  abdomen  has  an  upturned  appearance 
due  to  the  presence  of  a  pair  of  claspers  and  the 
aedeagus  (Penis). 

14.  In  the  female  the  tip  of  the  abdomen  is  more 
rounded  than  in  the  male.  The  chitinous 
spermatheca  or  seminal  receptacle;  which  is 
situated  approximately  in  the  midplane  of  the  7th 
segment,  is  easily  seen  in  cleared  mounts.  This  is  a 
valuable  organ  for  species  differentiation. 


Order:  Siphonaptera 
Family:  Pulicidae 
Genus  :  Pulex 

Speices  :  Pulex  irriians  (Human  flea) 

1 .  The  head  is  normally  rounded. 

2.  The  labial  palps  are  strongly  chitinized 

3.  The  thoracic  segments  are  not  foreshortened. 

4.  Thegenal  and  pronotal  combs  are  lacking. 

5.  A  pair  of  clear  eye  spots  are  present. 

6.  The  antepygidial  bristles  are  short. 

7.  The  outer  plate  of  the  male  clasper  is  large  and 
distinct. 

8.  The  seminal  receptacle  (spermatheca)  of  the  female 
is  not  strongly  chitinized. 

9.  The  meral  rod  is  lacking  (Figure  60). 
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A 


B 

(jiJlijI  (jjSIjjj  (jU^iyi  i jj  >(60) 

Figure  (60).  Human  flea  Fu/ex  irritans 


A-  Male 
B-  Female 

Order :  Siphonaptera 
Family :  Pulicidae 
Genus  :  Xenopsylla 

Species  :  Xenopsylla  cheopis  (Tropical  Rat  flea) 

1  .This  species  resembles  Pulex  irritans  with 
following  important  exceptions: 

a.  The  antepygidial  bristles  are  long  and  stout. 

b. The  seminal  receptacle  (spermatheca)  of  the 
female  is  larger  and  more  conspicuously 
chitinized. 

2.This  species  is  common  on  rats  in  the  tropics 
(Figure  61). 
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Figure  (61).  Xenopsylla  cheopis 

A-  Head  and  first  three  thoracic  segment  >^1  6*  A#'  ji#  j  lh'jJ' 

B-  Spermatheca  -s* 


Order:  Siphonaptera 
Family:  Pulicidae 
Genus:  Tunga 

Species: Tunga  penetrans  (Chigoe,  or  “Nigua”  of 
Latin  America) 


AaI  »VI  uLlliki  ijlt 
gl wIjjj  ;ALiUll 

lajjj 


1  .The  fomts  of  this  species  is  sharply  angled. 

2.  The  labial  palps  are  lightly  chitinized  and  consists 
of  less  than  three  segments. 

3.  The  3  thoracic  segments  are  markedly  foreshortened. 

4. The  meral  rod,  the  genal  and  pronotal  combs  are 
lacking. 

5.  It  is  distributed  throughout  tropical  America  (its 
original  home)  and  tropical  Africa  (Figure  62). 
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Figure  (62).  Adult  gravid  female  of  Tunga 
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Order:  Siphonaptera 

Family:  Pulicidae 

Genus  :  Ctenocephalides 

Species  :  Ctenocephalides  canis  (Dog  flea) 
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pi'\jH»>  mj1/h  n  :q«i.>1I 
(uillil  Qtil l£  ;£j_ ill 


1. The  members  of  this  genus  have  both  genal  and  QpaliJdi  uiJi  Ha  jI >ii  cSlhJu  .  1 

pronotal  combs.  .^jjLalij 

2. The  head  of  C.  canis  is  short  with  more  or  less  Hj  ’> o'  .2 

rounded  fronts.  J\  '5LIS 

3.  The  front  tooth  of  the  genal  comb  is  much  shorter  'I jjjS  ^iUi  £>141  .3 

than  the  second.  JjUl  & 

4. This  flea  is  cosmopolitan  in  its  distribution  on  dogs  jHjjj  t jU^yi  d> jx. jill  11*  .4 

and  man.  .<_££]ij 

5. This  flea  requires  differentiation  from  C.  felis  (the  iJalLyi  li*  >.  *Hu>  .5 

cat  flea),  which  has  a  longer,  narrower  head,  and  J>1»1  «j|  o&  </4il  (o*M 

in  which  the  front  tooth  of  the  genal  comb  is  not  <*-*  *-*»bVi  u--|'  <Jj  (cK-i') 

clearly  shorter  than  the  second.  •  u^1 2'  t>  b  jlas  (jfz  V  i/^' 


;  s^Sll  .(63)  JSi 

Figure  (63).  Dog  flea  Ctenocephalides  canis 
A-  Head  and  thorax  j^bl'  j  o*bll  -i 
B-  Spermatheca  -v 


Order:  Siphonaptera 
Family:  Ceratophyllidae 
Genus :  Nosopsyllus 
Species :  Nosopsyllus  fasciatus 
(Temperate  zone  Rat  flea) 

1. The  members  of  this  genus  have  a  conspicuous 
pronotal  comb  but  no  genal  comb. 

2. The  eye-spots  are  well  developed. 

3.1n  Nfasciatus,  the  comb  has  approximately  18 


CiUSlii  ;  AjJjjlt 
jIA jjI jjum  ;4  ljltll 

(jaLajuijj  ;(jat  ->11 
(jioljiala  Q iAmjmjS; 
(Aiiiill  ‘jjk  JjjXjL) 

\jJ&J  Llli.  pailll  llA  jl jjV  .1 

In  .*  all  4-aj Jc. 

~~lll  SAjk.  Ajjji II  ^jull  .2 
AjjLo_j  (jJt  l*/ni  all  j  ~i~»J  i£- jLill  11a  .3 
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teeth.  .'Ij*- 

4. The  terminal  segment  of  the  antenna  is  distinctly  AIL? .  X>  J*A  .jL.yi  qJ.  »1  i"  K';ii  .4 

joined.  JjW 

5. The  common  host  of  this  flea  is  Rattus  norvegicus  (o^wbj-5  o^b)  ^  .5 

and  it  is  distributed  throughout  the  temperate  zones  ^  jA^y  >»  j  ^>*>4'  ^  (y'-Ui 

of  the  world.  .,*111*11  1  ^'i.^jolAal' 


Order:  Siphonaptera 
Family:  Leptopsyllidae 
Genus :  Leptopsylla 

Species:  Leptopsylla  segnis  ( Ctenopsyllus  segnis) 


(Aufclj^ll)  CjLjli.  ;4j3j]| 

g  '(;■  "j*.',*' 


(jriu^wi  :£j2\ 


1 .  The  head  is  subangulate  at  the  fronts.  ,cJl**.ijli  ^  bijj  jli  1 

2.  There  is  a  pair  of  blunt-toothed  genal  combs  but  3  A  ^U.-laU-AV)  o—*  £jj  .2 

no  pronotal  comb.  Ja'-*!*'  ^  ^jIAj  V  l*A$lj  3-*jj*1' 

3.  The  eye-spots  are  lacking.  .3 

4.  A  pair  of  short  blunt  spines  is  located  just  lateral  to  ? ju^>  "t\\  0^  £jj>  jj  .4 

the  angle  of  the  fronts.  Ujj  cjjU  J) 

5.  It  is  a  common  flea  on  mice  and  rats  in  the  Eastern  ^>44' ^  ^  j*  .5 

Hemisphere  (Figure  64).  .(64  <J^-)  ?jl£U 


(jaiijirtli  jun ja  .(64) 

Figure  (64).  Nosopsyllus  fasciatus 

A-  Head  and  some  thoracic  segments  jJaiil  j  .1 

B-  Spermatheca  <£>^1  -ui 
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Eggs  of  fleas 


(Lilja)  <j4jg 


1. They  are  very  small  but  they  are  visible  hardly 

without  hand  lens. 

2. They  are  oval  or  roundish  in  shape. 

3.  They  are  white  or  yellowish  in  colour. 

4. They  do  not  have  any  sculpturing  or  pattern  (Figure 
65). 

5.  They  are  usually  covered  with  dirt  and  debris 
because  they  are  coated  with  sticky  substance. 

6. They  are  laid  in  small  batches  of  about  15-30  eggs 
per  a  day. 

7. They  hatch  within  about  2-14  days  depending  on 
the  species,  temperature  and  humidity. 


,L+y  JJ  ® JJ*— . 

,  5L13  jj.''  "'  *.  -■»  ji  J  ‘S  ciilj 

_  j  a .  ajJ  Cj)  j 

JS-l)  jj— 3  j'  jj  Lrle.  i^j  i  V 

.(65 

> . )  v_jji jLl h j  r L-'jVu  sr la'i a  i  i]u .5 

,<5k.  jll  SjL“_J  iLLu  IgijlS 

L^Jui  j]l  |_K‘  Jc.  IgJLjJaj  ,5 

J3^30  J  15 

'-“JJ  J-— c-  AjjjI  JJ  ,  jJ-»>J  .  j  j  ■  «*>  fe  J  j’'H  J  .7 
.Sjjlajll j  ojl  jaJl  'J-  jlill  Jt  IjLolIcJ 


^ Ji  .(65)  JX 

Figure  (65).  Ova  of  flea 


The  larvae  of  the  fleas 


£*£•  1  jilt  tiilS jj 


1 .  They  are  minute  and  legless. 

2.  The  body  is  composed  of  small  head  (which  bears  a 
very  small  pair  of  antennae)  followed  by  13 
similar  segment,  the  first  3  represent  the  thorax. 

3.  Each  body  segment  bears  a  circle  of  setae  near  the 
posterior  border. 

4.  The  last  segment  ends  in  a  pair  of  finger-like 
ventral  processes  called  the  anal  struts  (Figure  66). 

5.  The  last  two  characters  are  important  diagnostic 
ones  and  distinguish  larval  fleas  from  all  other  types 
of  insects  of  medical  importance  . 

6.  The  larval  period  may  last  as  little  as  10-21  days, 
and  may  be  prolonged  more  than  200  days  by 
unfavourable  conditions. 

7.  At  the  end  of  the  larval  period,  the  larva  spins  a 


.(J^jVI  ‘LajJc.j  l.2_^  jll  A  J  #  ] 

o-*  Lajj  J  jj*  >  j-ilj  lh*  >11  v  *  IUj  2 

— 1  Ajl  \  jjj  ^  1.)  >  O  J1*  >  l\  j\  a.  Jj  JjyjVl  UJJ— 3 

juui  f:  n  ^  o 

,  AjLL_!JLq 

4-ij— a  v  ja  1$ \\  SjJjIj  a  lAta j_a.  ajlLLxJ  j  .3 

j--8  £J>-J  .4 

4  ^  -v  ^  i“  il  J  £.  All  j  i_  ~  ^  <1  v  j  4^i>  4  xilaJill 

.(66  jsi) 

g  a]1  Ml  l/  i\  q"  ^jljjji.Vl  .5 

ujljA!aJ!  jJl  j_c  iluc.1  jJl  djlijj 

AllUi  A^ull  j*  Alkali 

,(JSL  Lqjj  21  ^}10  ® J^  jaL^ j  ^  ,6 

v4jJ=»l'  200  i>>  >j^V  i_LX  43 j  4  jjX 

A  \  j  J4-C- 

(J  jJt_j  Ala  jail  p  Aj3  j^il  Sjaftil  Ajl^J  aic  2 


90 


cs  n  ^ 


MolanAL,  Faraj  AM,  Hiday  AM 

whitish  cocoon  from  silk  produced  by  its  salivary  ^  4iA*lUl  Usule.  -tV'i'i''  ^ill  jjj^Ji  Cy> 
glands  and  then  pupates  within  the  cocoon.  jlili  jkb  si jic.  J]  J>2ls 


y  ajsijl  i  -LJ I 

thoracic  segments  abdominal  segments 


t^IjiJI  'Wji  .(66) 

Figure  (66).  Larva  of  flea 


The  pupae  of  the  fleas 


(SJ* 


1. The  cocoon  which  contains  the  pupa  is 

characterized  of  being  sticky  so  that  it  soon 
becomes  covered  with  dust,  organic  debris  and 
sand  and  that  is  why  it  is  very  difficult  to 
distinguish  it  from  its  surroundings  (Figure  67). 

2. The  pupal  period  is  about  7-14  days,  but  this  period 
depends  on  the  ambient  temperature. 


<kj_5  f  l^pajl  ^jjc.  AjjlaJl  a  i  ij'.ttl  .  J 

jU _ xlb  Si'  e  ij-Ji  d_u  ^r.u^i _ j  ■  *tt\  lj 

<1J*  ~n  (_S_H  Lm  Ajjijaill  v-jjljluJl j 

.(67  J^*)  1^-J  AJa^ftll  jlj2]l  {ja  I A  J" n 

oIaj  i  Uj_j14  7  *1  _p*Jl  Sjjs  ja  t '« 1 .2 

.. Ini  ^.all  o jl^^  ^ Ir.  u  t  -  j  Ojlgll 


pupa  JjJuuIl 


puparium  (eijiJt  )  Si 


a  V i ijl*DI  J&Ij  1  jjII  f  I .(67)  JS-i 

Figure  (67).  Fleas  pupa  inside  the  cocoon 
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1.  Bites  of  fleas  cause  itching  and  scratching  with 
possibility  of  secondary  bacterial  infection. 

2. Flea  saliva  can  induce  hypersensitivity  in  some 
individuals. 

3. The  ability  of  fleas  to  transfer  from  one  host  to 
another,  coupled  with  the  ability  of  some  fleas  to 
attack  a  range  of  hosts,  facilitate  the  possible 
transfer  of  pathogens  including  viral,  bacterial  and 
parasitic  diseases. 

4. The  main  fleas  species  that  attack  humans  include 
the  cat  flea  Ctenocephalides  felis,  the  dog  flea  C. 
cams  and  the  human  flea  Pulex  irritans. 

5. Cat  fleas  are  the  intermediate  host  for  the  dog 
tapeworm  (  Dipylidium  caninum)  which  is  easily 
transmitted  to  humans. 

6.Some  fleas  are  vectors  of  murine  typhus  caused  by 
Rickettsia  typhi.  This  is  transmitted  from  rats  to 
humans  by  particular  rat  fleas,  typically  Xenopsylla 
cheopis. 

7.Vectors  of  plague  (black  death)  which  is  caused  by 
the  bacterium  Yersinia  (. Pasteurella )  pestis  which  is 
transmitted  mainly  by  the  rat-flea  (. Xenopsylla 
cheopis )  from  the  black  rat  Rattus  rattus  to  humans. 
Plague  still  occurs  in  various  parts  of  the  world. 


A  £-0  J j  i  A. j  “£*<■».  Cjlc. '  luaJ  ,  1 

...  -v\l  j _ 3  t  1  j  a -v  ^  5 ,2 

,jl  jti\  ^4  (jj.n  ill'll) 

<  jA.1  l  (j*  J  'anil  tluc.1  jJl  ajli  Jjl  ,3 

tic.  A  yA  *J  o_p_S  AiLjal 

i  ..  i 

AjjjjSJI  j  aImjjxW 

-t-'h**  lsj1i  r'j}"  o-a  4 “'j'j"  (j*-  ^ '  ,4 

(i Ctenocephalides  felis)  k 
(j-1'  (C.  canis) 

.{Pulex  irritans)  o'— ^V' 

1  lL£]l  3 Jj-li  A j]g  UIJ  i  aM  .  U X  UUaU  L*\ir.\ji  ,5 

( Dipylidium  caninum) 

J  ill 

lLu&IjIII  .6 

'■{Rickettsia  typhi)  o' 

£  J j  a  U  ■  „1 JJ  ill  J'fj)  Cj-A  (_>«j-«]l  Iaa 

Xenopsylla  j-*j  sj-jc-'jj  o-a 

.cheopis 

(j_j^  Lit  j  iS  lLu _ e-l^ill  (J  au  ,7 

Yersinia  LjjaSj  <jj2i ’t  Cj j_all) 

^  cr^'j  pestis  {Pasteurella) 
Xenopsylla  cheopis  j5 

V_>  .jLi-ill  (jJl  Rattus  rattus  jj-?JI  (>» 

(jj-il  14  jjjfcLJall  (jJaj—a  jj  (Jl  j_j 

(ja  **  - 


Phylum:  Arthropoda 
Class  :  Insecta 
Order:  Anoplura 

1.  This  order  includes  two  important  families: 

a.  Family  Pediculidae,  which  includes  the  body 
louse  {Pediculus  humanus  corporis) and  the  head 
louse  (P.  h.  capitis). 

b.  Family  Pthiridae,  which  includes  the  pubic  or 
crab  louse  {Pthirus  pubis). 

2.  Lice  are  relatively  small,  wingless  insects,  which 
are  distinctly  flattend  dorso-ventrally. 


J_k  Jj  I  CiloL^La  ; 
Cjl j  <V>|| 

(iju  ill  CJl ije)  oaaUlt  : 


;Ui  (jjU  afl  a  jjjjlilc.  4jjj]I  a  t  J 

-ra4JI  X  \\\  ^  '1  ^1  (Jj-J jjil.  3_litC.  .1 

(_yii jJI  A  1  a  ij  (jjj JJ-JJjS  (JjijL-ojjA  (jJjjS.'L.u) 

jjA  (jJjjLuj) 

tJ  Itill  jl  ^  jl«ll  cj  a»J  -  ■  j  ,l_i 

■  (cWJi“  U^J4) 

aJajSC.j  "Ujlaj  ftjji  .a-i  (jx-  SjLjc.  tJ  ^*a'l  .2 

(jl  (j-a  <la ji  iJn  a  a)  I j  (jjSljj  Aaj 

j  AjjJajllj 
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3.  They  have  easily  recognized  and  comprises  of  3-5 
jointed  antennae. 

4.  They  have  3  pairs  of  large  conspicuous  legs,  each 
ending  in  a  tarsal  claw.  Adapted  for  clinging  to 
hairs  or  fibers. 

5.  The  spiracular  openings  are  dorsolateral  in  their 
position. 

6.  Head,  body  and  pubic  lice  are  hemimetabolous 
insects  which  pass  through  3  nymphal  instars. 


*“  j  no  1  j  5ai  1  in)  jjj 9  (J <>  <11  .3 

.(jUaij  5  (jll  3  u*  1  «'l"j 

j  tJ-Sj  S  jjLjll  .4 

ji  1 "  *"  <  a  '5  a  ^ t  i  uj  ^  i  '  a, )  y  * " 

4JJ,  il  •> j  Ajjj  In  jjkj  V.'-'U  jjIjljII  ■ * il  <■  l  i  ^ 
■G j  £j  JJtJj  *■'  -  jJt  (J  jLioj  .6 

jLaLc.1  Aj5L_j  jj_c.  jaJ  Jj-ajll  <*'■  --  Ml  I*i1j  - 

5s  ' 


1 .  They  are  small,  grayish  and  wingless  insects,  with  a  <j>J  cjli j  I  » ji id jkk.  ^  j .  1 

soft  but  rather  leathery  integument.  y  y!t  <g&1 j  jJk j  ^jUj 

2.  The  females  are  bigger  than  the  males.  .  jjSjJ'  <>  'Uk^.  jkl  kiUVi  .2 

3.  The  head  bears  a  pair  of  unobvious  eyes  and  a  pair  jli  jk-c.  <j>kd'  u-»  'W- jj  J_kk  j 

of  short  5-segmented  antennae.  i>»  kkfck  jUlk  j  kyi  jjjli  <>»  ’La. jjj 

4.  The  legs  are  stout,  well  developed  and  each  ends  i Iki ,  Jk.j,J_£ j  jkkl  j  iky  Jk-jVl  .4 

with  a  large  curved  claw.  .ykk  . 

5.  Only  one  pair  of  spiracles  is  present  on  the  thorax  ^,-k.  .1^.1  j  jrjj  .5 

and  a  prominent  pair  of  spiracles  on  the  first  six  i-jjkiH  j-kali  ^-k.  jylsil  <>  jjW  jr  jjj  ^pkJl 

visible  abdominal  segments,  but  not  the  last.  u_£-j  a 4-*  ^  ub'  -»Uj  .^i yi  Jj jVt  » 

**  -  ati  15^  4*ajhut 

6.  The  mouthparts  of  the  louse  consist  of  a  flexible,  Akkkj  ^  yi  <>  UkSli  y  ei>i  i_i±u  .6 

sucking,  tube-like  mouth,  called  haustellum  and  ^  dii  t>c.  ■  » j-'.'.t  .  kiyy  sjjr“V' 

differ  from  those  of  most  other  blood-sucking  y  <Gj_£  'dkk  ^  yjj  <i«uil  Cjijkkll 
insects  in  that  they  do  not  constitute  a  projecting  /' jjW  ‘1*82  'uyk jk.  yyj 

piercing  proboscis. 

7.  In  female  lice,  the  tip  of  the  abdomen  is  bifurcated  !kili  ju;  n  j/''  j 

and  contains  a  pair  of  small  gonopods  which  grip  jilXkilt  fikiVi  j-.  'L^jj 

fibers  of  clothing.  A  small  genital  opening  is  located  ^  ?y  ijLJl  d '-y  ly'  i  -  n 

between  these  gonopods  (Figure  68A).  jyv  m  ^  Sjyla  » AjlkH  ail  aLh  ■» 

.(68A  J^) 

8.  In  the  males,  the  abdomen  is  not  bifurcated  and  the  Vj  jjkkk  jit.  uj$>  .8 

gonopods  are  lacking,  but  a  small  distinct  penis  is  J  u-^lj  aIXiUjII  ^j-k. 

present  (Figure  68B).  .  (68B  <J^4) 

9.  Both  sexes  suck  blood.  .jkll  u^i  .y  k)  iLktsii  5l£J  .9 
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.(68) 

Figure  (68).  Pediculus  humanus  corporis 
A-  Adult  female 

B-  Terminal  abdominal  segments  of  a  male  6^i  -v 

C-  Egg  -  -a. 


Adults  of  Pediculus  humanus  capitis  (head  lice) 

1 .  They  are  similar  to  those  of  body  lice  except  that: 
a-The  head  louse  is  usually  slightly  smaller  and 
usually  darker  than  the  body  louse.  b-The  antennal 
segmentation  is  less  distinct  in  case  of  head  louse. 

2.  Actually  these  morphological  differences  are  not 
very  important  because  these  two  species  are  site 
specific. 

3.  Some  authors’  regard  them  as  subspecies  as  they 
can  interbreed  under  laboratory  conditions. 


o-i jll 

(j»i  jJl  a A  jjjL.  -1  ; i  Vw.'L>  ^ i ,i  %li  [J  jb  &  A_i  iji  )  _ ) 
_J  '*•  Q  ojj)a_j  CH*  U-^1'  jj-i  Ijj  sjLc.  Ijiwij  1 

Ll_si  jU2.4l.yi  jjjls  y_s 

.Jjl  jit  JIjl. i  ^3 

a  ~aq  a  jj-c.  £_il  <j^)  $  \\a\\  <jl  2 

.  lj-jl£ja  ^.lq  j4C  L-  ijini 


(u^J— >  Jj— *J>j  ^  J.»  '*)  .3 

.Aljj  -l1  ^  j_j  t  ■  lunj 


Adults  of  Pthirus  pubis  (pubic  lice) 


1. The  pubic  louse  is  generally  smaller  than  head  and 
body  lice  and  is  easily  distinguished  from  them. 

2. There  is  less  differentiation  between  the  thorax 
and  abdomen. 

3.  The  body  is  nearly  broad  as  long. 

4. The  middle  and  hind  legs  have  massive  claws  while 


(J  Vt  (j-»  i  jLc.  j  t  .  ^>1  A_j  j*u  *'  jUji  (J  «  3  ji  ~uj  .  1 

AAJ  ji J  A  * il  11  ‘  ^  iSA (Jill  jjl 

A  Jfljlij  j  v  ^11  joj  ■  ■>  ^  (jj\3  ‘^11  a  A  ^2 


1  ^  'f. 


jdjla  jilL)  IjjjSj  11  O-ajC.  (jjSli  .3 
1.1^  o  jjj£  ■  j  "  a !»  AjjLiJtj  Aj  jamjll  (J^jbU  .4 
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the  front  pair  has  smaller  claws. 

5.  The  shape  of  the  body,  the  presence  of  large  claws 
on  the  middle  and  hind  legs  and  the  sluggish 
movement  have  resulted  in  the  pubic  louse  being 
called  the  crab  lause  (Figure  69 A). 

6. The  pubic  lice  remain  attached  by  their  mouthparts 
to  the  same  site  for  many  days. 


Jla-.  J_&.  jV>  j— 0  |_5^' — td  iLaj 
^  Ifc  oj  ^  ^ ...i  -$A\  .T>  .5 

^  a  'Aisjkll  j  SjaliJlj  XL  '-jtt  J_kjVl 

^jUajUl  5_>Ull  l&J  Ao4«_j  ^  uiUl 

.(69  A  J££) 

jLdall  ^^3  4  „  .1  la.  <J_1a3  ^gSLi J  ,5 

a^lji 


A 


B 


AJUJI  JU1S  .(69) 

Figure  (69).  Pthirus  pubis 
A-  Adult 

B-  Egg  ^  -u 


Eggs  (nits)  of  lice 


1.  Eggs  are  laid  within  a  day  or  two  after  the  female 
louse  become  sexually  mature  and  is  fertilized. 

2.  Head  lice  deposit  their  eggs  on  the  hairs  of  the 
head,  rarely  on  the  pubic  hairs,  near  the  base  of  the 
hair  shaft  while  body  lice  usually  attach  their  eggs  to 
the  fibers  of  body  clothing,  occasionally  on  the  hairs 
of  the  chest  and  axilla  (Figure  68C). 

3.  Pubic  lice  commonly  oviposit  on  the  hairs  of  the 
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pubic  region,  less  commonly  on  those  of  the  chest , 
axilla,  eyebrows  or  eyelashes  (Figure  69B). 

4. The  eggs  are  minute,  white,  ovoidal,  operculate  and 
are  cemented  to  the  hairs  or  fibers. 

5.  They  hatch  in  4  to  14  days. 
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1 .  The  lause  which  hatches  from  the  egg  is  called  a 
nymph  and  resembles  a  small  adult  louse. 

2.  It  takes  a  blood-meal  from  humans  and  passes 
through  three  nymphal  instars. 

3.  After  about  7-14  days  it  becomes  an  adult  male  or 
female  louse  (Figure  70). 
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Jioll  Sjjj  .(70)  JLi 
Figure  (70).  Life  cycle  of  lice 


Lice  infestations  on  humans,  called  pediculosis,  is 
very  common  worldwide.  There  are  three  types  of 
human  lice:  head,  body  and  pubic.  Generally,  lice  are 
more  of  an  embarrassment  and  a  nuisance,  especially 
to  children.  Lice  inject  saliva  with  anticoagulants 
which  can  be  highly  irritating  under  the  skin. 
Although  they  are  irritating  pests,  crab  lice  are  not 
known  to  be  vectors  of  human  disease:  epidemic  or 
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louse-bom  typhus,  caused  by  Rickettsia  prowazeki\ 
trench  fever,  caused  by  Rochalimaea  quintana;  and 
louse-bom  relapsing  fever,  caused  by  Borrellia 


recurrentis. 


J* Lj  iRickettsia  prowazeki 
J'  Rochalimaea  quintana  ^ 

Borrelia  Ulu'“i>*1  ‘  jll  j^^atl 


.recurrentis 


Phylum:  Arthropoda 
Class :  Insecta 
Order:  Hemiptera 
Family :  Cimicidae 
Genus :  Cimex 

Species  :  Cimex  lectularius  (Bedbug). 

This  family  includes  two  important  species  of 
bedbugs  both  of  which  commonly  feed  on  humans; 
Cimex  lectularius  and  C.  hemipterus.  Bedbugs  have  a 
more  or  less  worldwide  distribution. 
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Adults  ofCimexleettiltirius 

1  .They  are  oval,  wingless  insects. 

2. Their  bodies  are  flattened  dorsoventrally. 

3.  The  colour  differs  from  yellow  or  brown  to  dark 
brown  according  to  the  feeding  state. 

4. The  head  is  short  and  broad  and  has  a  pair  of 
prominent  compound  eyes. 

5. The  antennae  are  4-jointed  and  the  proboscis  is  3- 
jointed. 

6. The  prothorax  is  much  larger  than  the  meso-  and 
metathorax  and  has  distinct  wing-like  expansions. 

7. The  vestigial  and  non-functional  wings,  called  the 
hemielytron,  appear  as  two  more  or  less  oval  pads 
overlying  the  meso-and  metathorax. 

8.  The  legs  (3-pairs)  are  slender  but  well  developed. 

9. The  abdomen  consists  of  eight  segments. 

10.  Although  it  is  not  important  to  distinguish  the 
sexes  because  both  male  and  female  bugs  suck 
blood,  the  tip  of  the  abdomen  in  case  of  male  bug 
is  slightly  more  pointed  than  in  the  females  and 
contains  small  well  developed  and  curved  penis 
(Figure  71). 

1 1 .  In  adult  female  the  ventral  surface  of  the  4th 
abdominal  segment  contains  a  small  incision 
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which  leads  to  a  special  pouch  called  the  organ  of 
Berlese  or  Ribaga  which  serves  to  collect  and 
store  sperms. 

12.  Both  sexes  are  night  biters  and  do  not  stay  long  on 
man  but  visit  him  only  to  take-blood  meals. 

13. The  life  cycle  is  hemimetabolous. 
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Figure  (71).  Cimex  lectularius 
A-  Male  jSill  -i 
B-  Female  -vh 


Eggs  of  bedbug 


tA**1' 04*« 


1 .  They  are  laid  singly  (2-3  eggs  a  day)  in  the  same 
places  where  the  bugs  hide,  such  as  in  cracks  and 
crevices  of  buildings  and  furniture. 

2.  They  are  yellowish  white  in  colour. 

3.  They  are  characterized  by  being  slightly  curved 
anteriorly  and  covered  with  a  very  fme  and  delicate 
mosaic  pattern  (Figure  72). 

4.  They  are  coated  with  a  thin  gelatinous  secretion 
from  the  ovary  or  oviduct,  which  firmly  fixed  them 
in  cracks  where  they  are  deposited. 
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5.  In  warm  climates  they  hatch  in  4  to  8  days.  At  low 
temperature,  eggs  can  survive  for  up  to  3  months. 


,<Aj'  8  is-1'  4  yr*  1*4*4  jLaJI  .5 
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Figure  (72).  Egg  of  Cimex  lectularius 


Nymphs  of  bedbug 

1  .There  are  five  nymphal  instars. 

2.  The  newly  hatched  nymph  is  very  pale  yellow  and 
resembles  an  adult  but  is  much  smaller. 

3.  The  nymphal  period  commonly  lasts  five  to  eight 
weeks,  but  this  period  may  be  greatly  extended  in 
cool  conditions  and  in  the  absence  of  suitable  host. 
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Phylum:  Arthropoda 
Class:  Insecta 
Order:  Hemiptera 

Family:  Reduviidae  (Triatomine  bugs,  kissing- 
bugs,  cone-nose  bugs,  or  assassin  bugs) 
Subfamily:  Triatominae 
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1 .  All  the  blood-sucking  species  of  redoviid  bugs 
belong  to  the  subfamily  Triatominae.  There  are 
more  than  100  species  but  those  of  medical 
importance  are  Rhodnius  prolixus,  Panstrongylus 
megistus ,  Triatoma  infestans,  T.  dimidiata,  T. 
brasiliensis  and  T.  maculata. 

2.  Triatomine  bugs  differ  from  bedbugs  (Cimicidae) 
in  their  larger  size  and  in  : 

a.  Having  well  developed  wings. 

b.  Having  ocelli  always  present  posterior  to  the 
eyes. 

c.  Having  a  more  of  less  con-shaped  head. 

d.  Having  an  elongate,  ovoidal  abdomen  which  is 
not  clearly  flattened. 
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e.  The  eggs  are  not  provided  with  glutinous  material  jj— <=•  .  — * 

to  fasten  them  into  cracks  and  crevices.  .£  <#* 

3.The  genera  have  been  differentiated  with  respect  to:  ;j  oif  j;;—'1  p  j*1  .3 


a. The  place  of  insertion  of  the  antennae  in  relation  j4>4  oldW  jUlLiLyi  jjjls  (4j*  .' 

to  the  eyes.  .uj^' 

b. The  length  of  the  proboscis.  jjji)  jJaaJi  >SJ 

c. The  relative  lengths  of  the  joints  of  the  proboscis.  jAii  jjjpJ 

4.Their  medical  importance  lies  in  the  fact  they  are  l$j>£  Wi.iL  aIjIUi  i$i  ‘.uaI  J&i  .4 

biological  vectors  of  Trypanosoma  cruzi  the  <L)i£Li  <LLL Ji  ildllJ  ijjjk 

causative  agent  of  Chaga’s  disease. 


1 .  They  are  easily  recognized  by  their  elongate  snout¬ 
like  head  which  bears  a  pair  of  prominent  dark 
coloured  eyes. 

2.  In  front  of  the  eyes  are  a  pair  of  laterally  situated 
long  and  thin  4-segmented  antennae. 

3.  The  proboscis  is  composed  of  3  segmented  and 
sometimes  called  the  rostrum. 

4.  During  feeding,  the  proboscis  is  swung  forward 
and  downwards. 

5.  The  meso-  and  metathorax  are  completely  hidden 
dorsally  by  the  folded  forewings  which  are  called 
hemielytra. 

6.  The  distal  part  of  each  hemielytron  is  membranous, 
while  the  basal  part  is  thickened  and  relatively 
hard. 

7.  The  hindwings  are  completely  membranous. 

8.  The  legs  are  relatively  long  and  slender  and  end  in 
paired  small  claws. 

9.  The  abdomen  is  more  or  less  oval  in  shape,  but  is 
mostly  coverd  by  the  wings. 

10.  Only  the  lateral  margins  of  the  abdomen  are  seen 
which  are  characterized  by  being  bent  upwards 
slightly  (Figure  73). 

1 1 .  Only  in  the  males  there  is  a  slight  bulge  on  the 
underside  of  the  abdomen  near  its  tip,  otherwise  it 
is  not  easy  to  differentiate  between  the  sexes. 

12.  Both  sexes  suck  blood. 

13.  The  life  cycle  is  hemimetabolous. 
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lwhJjj  6*  tJ^I  .(73) 

Figure  (73).Triatomine  bug  of  the  genus  Rhodnius 
A-  Adult  -i 

B-  Wing  £1**  -V 


1. They  are  deposited  in  or  near  the  habitation  of  their 
hosts,  such  as  in  cracks  and  crevices  in  walls,  floors, 
ceilings  and  furniture  of  houses. 

2. They  are  long,  pink,  yellowish  or  white  in  colour 
depending  on  the  species  and  have  a  smooth  shell. 

3. They  are  oval  in  shape  and  operculated  (Figure  74). 

4. They  are  laid  either  singly  or  in  small  batches 
depending  on  the  species. 

5.  They  hatch  after  about  7-15  days,  but  this  period 
may  extend  to  60  days. 
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operculum  «li ai. 


A  th\\  .(74) 

Figure  (74).  Egg  of  triatomine  bug 


Nymphs  of  triatomine  bugs 


<£*11 


1.  There  are  five  nymphal  instars. 

2.  The  nymphs  are  characterized  by  being  small,  pale 
and  resemble  adults  but  lack  wings. 

3.  Vestigial  wing  pads  begin  to  be  clearly  visible  in 
the  4th  and  5th  nymphal  stages. 

4.  As  in  case  of  adults  the  nymphs  of  both  sexes  feed 
at  night  on  their  hosts  and  the  feeding  process  may 
last  for  25  minutes  or  more. 
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Medical  importance  of  triatomine  bugs 

The  medical  importance  of  triatomine  bugs  is  attributed 
to  the  fact  that  they  are  vectors  of  Trypanosoma  cruzi, 
the  causative  agent  of  Chaga’s  disease  which  is  also 
called  American  sleeping  sickness.  It  has  been  found 
that  all  triatomine  bugs  of  the  western  hemisphere  can 
transmit  Chaga’s  disease,  and  more  than  half  have 
already  been  recorded  naturally  infected.  It  is  important 
to  mention  that  the  efficiency  of  a  vector  depends  on  the 
speed  of  feeding  and  whether  or  not  the  bug  defaecates 
on  a  person  during  feeding.  Therefore,  only  the  species 
of  triatomine  bugs  that  have  adapted  to  living  in  close 
association  with  humans  and  regularly  feed  on  them  are 
important  vectors.  Among  the  important  vectors  are 
Rhodnius  prolixus ,  Pangstrongylus  megistus ,  Triatoma 
dimidiata  and  T.  infestans.  Although  biting  is  usually 
relatively  painless  and  most  people  are  not  woken  up 
when  it  occurs,  in  some  cases  severe  itching  and  other 
skin  problems  occur  afterwards.  Large  populations  of 
triatomine  bugs  cause  chronic  anaemia  through  loss  of 
blood. 
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Order:  Dictyoptera  (cockroaches) 

Family:  Blattidae 

1 .  They  are  worldwide  in  their  distribution. 

2.  Although  there  are  more  than  4000  species  of 
cockroaches,  the  most  important  medically  are: 

a.  Blatella  germanica  (The  German  cockroach) . 

b.  Blatta  orientals  (The  Oriental  cockroach). 

c.  Periplaneta  americana  (The  American 
cockroach). 

d.  Periplaneta  anstralasiae  (The  Australian 
cockroach). 

3.  They  are  recognized  by  their  smooth,  shiny 
appearance,  often  light  brown  to  chestnut  brown 
colour,  their  dorso-ventral  flattening,  multiple- 
segmented  long  filiform  antennae  and  biting- 
chewing  types  of  mouthparts. 

4.  In  adults,  there  are  two  pairs  of  wings.  The  fore¬ 
wings  are  rather  leathery  and  are  called  tegima 
while  the  hindwings  are  membranous  and  used  for 
flight. 

5.  There  are  three  pairs  of  legs  which  are  covered  with 
prominent  small  spines  and  bristles;  they  terminate 
in  a  pair  of  claws. 

6.  The  obdomen  is  somewhat  oval  in  shape  and 
clearly  segmented. 

7.  In  both  males  and  females,  a  pair  of  prominent 
segmented  and  cerci  arise  from  the  last  abdominal 
segment. 

8.  In  males,  a  pair  of  styles  project  from  the  end  of 
the  abdomen  between  the  cerci.  They  are 
characterized  by  being  unsegmented  and  thinner 
than  the  cerci  (Figure  75). 

9.  Domestic  cockroaches  have  been  incriminated  as 
intermediate  hosts  of  some  cestods,  nematods  and 
acanthocephalids. 


MolanAL,  Faraj  AM,  Hiday  AM 

( WVI  ilil'i  SV  <Ti  ;  AjjjII 
jldajl  dsli  .  1 

£-j_S  4000  >&'  dlliA  j'  )ll  ^le.  .2 

A  2)  A  A-IoAI  j  XVl  j|  VI  ji  ■  -V  y  11 

.(^UlS?ijjL»jLJ)  bLuX  .1 

j  j  •  ^  j-  U5L  .i—i 

jy* ajlall  )  lilSj^ol  Ujjbljjjju  'tr 

— II)  ^ — Jijiuji  1 — jd 

^1  L*il  jlij  £  Lilli  jJJ.SH  U  ji IkJj  .3 

'511  ts-1)  s?— 4l'  jr-f  £ 

a  ^  1*»  1  *dl  Jj 

^ylaj-  aJlj  aJjj'  Jail  Ia  j\ *  it'  3  . <i)  ^  jJaJ'j 

j;  ^  j  j  ^1L£j  . "  J  «l-v-  a±c.  jjSj  1  ^jjJlj  ^l^ill 
,A_juJaU'  <Jajlsll  'fra  i  «l  J^ij 

A  -»1>V'  A  j— o  dililULll  .4 

Uol  LojaalU  . _ ijx  )j  La  Ic. _jj  ^l^all  A*,d  aJjLoSH 

Aj,UL_i  jj_Ha  4^1_LJI  a  '-Jkyi 
.  jl  jjJall 

pr  Ki  a  jjSij  jjjii  j0  ji  a2s>Cj  jiua  .5 

£  jj_J  ^  g  ~i  '  ~i J  S  jjLj  0  JJ*  UP  cdljtal  .  1 

,t  -  Jl  a^all 

jHaj  t5 

J! 

£jj  L5_1c.  jjSaJIj  ujUVI  .7 

A  jjJajll  A  at.  Jn  ^jjo 

t>*  £JJ  L>-°  .8 

Al^jlLJI  0jJlill  fSL&l 

(j-A  v..  izk \\j  (fclia3  ^ic.  A^aluLo  ^)J_C  IgjjfLj 

.(75  a1=.j^I 

4  'U  ■  -SJ  C  e  l!  ,  ys  ij  1  ^  4  I  4  1  ,  Jli  1  1  ^ 

(AjI£j)  .  n  4  (jlAjAllj  ^  -  A  jjajl  ^  11  j  CjUJadjlui!!  -J 


103 


i  Jt  .(75)  Jii 
Figure  (75).  Periplaneta  americana 
A-  Adult  cockroach  -i 

B-  Terminal  end  *4+4  -v 


Cockroaches  are  among  the  most  notorious  pests  of 
houses,  hotels,  hospitals,  and  other  premises.  The 
medical  importance  is  mainly  related  to  the  insanitary 
habits  of  these  arthropods  as  they  feed 
indiscriminately  on  garbage,  sewage  and  human  food 
which  make  them  ideal  vehicle  for  transmitting 
bacteria,  fungi  and  other  human  pathogens  (Table  6). 
In  addition,  some  people  are  allergic  to  cockroaches 
and  can  react  to  their  allergens  by  eating  food 
contaminated  by  cockroaches  or  via  inhaling  their 
dried  feces. 
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Table  (6).  Diseases  transmitted  by  cockroaches 


Bacteria 

Fungi 

Parasites 

Salmonella  spp. 

Mucor  spp. 

Entamoeba  histolytica 

Shigella  spp. 

Aspergillus  niger 

Trichomonas  hominis 

Campelobacter  spp. 

Rhizopus  spp. 

Giardia  lamblia 

Pseudomonas  aeroginosa 

Aspergillus  famigans 

Balantidium  coli 

Klebsiella  pneumoniae 

Penicillium  spp. 

Moniliformis  moniliformis 

Staphylococcus  aureus 

Candida  spp. 

Enterobius  vermicularis 

Escherichia  coli 

Toxoplasma  gondii 
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Phylum  :  Arthropoda 
Class:  Arachnida 


jk Ji\  1I1I  j)  in  i'll  ;4j*iill 
‘*l1  J  *"  ;>  iurtlt 


•  The  calss  Arachnida  is  divided  into  several 
subclasses  including: 

-The  Scorpionida  (scorpions). 

-The  Araneida  or  Araneae  (spiders). 

-The  Acarina  or  Acari  (ticks  and  mites). 

•  Although  the  first  two  subclasses  contain  species 
that  can  inflict  poisnous  stings  and  bites,  they  are 
not  of  great  medical  importance. 

•  In  all  arachnids  the  head  and  thorax  are  fused  to 
form  the  prosoma  (cephalothorax). 

•  In  some  arachnids  such  as  scorpions  and  spiders  the 
prosoma  is  clearly  differentiated  from  the  abdomen 
(opisthosoma)  but  in  others  such  as  in  most  mites 
and  all  ticks  these  two  parts  are  fused  to  form  the 
Idiosoma. 
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Subclass:  Acarina 

This  subclass  includes  the  following  orders: 

1.  Order  Metastigmata  (ticks ). 

2.  Order  Astigmata  (human  mites). 

3.  Order  Mesostigmata  (tropical  rat  mite). 

4.  Order  Prostigmata  (grain  mite  ,  follicle  mite  and 
trombiculid  mite). 
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Phylum:  Arthropoda 
Class:  Arachnida 
Subclass:  Acarina 
Order:  Astigmata 
Family :  Sarcoptidae 
Genus  :  Sarcoptes 

Species:  Sarcoptes  scabiei  (scabies  mites) 


J-A jVI  ‘-■l  *■)  *AAa\  L  Mli  all 
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1  .They  are  a  microscopic  arthropods  of  ovoid  contour, 
with  minute  mouthparts  superficially  resembling  a 
turtle’s  head. 

2.They  are  whitish  in  colour.  The  body  is  convex 
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dorsally  and  flattened  ventrally. 

3.  Dorsally,  the  body  is  covered  with  numerous  small 
peg-like  projections  and  a  few  bristles. 

4.  The  body  has  a  striated  appearance  (dorsally  and 
ventrally)  owing  to  the  presence  of  a  series  of  lines 
across  it. 

5.  They  have  4  pairs  of  short  and  cylindrical  legs 
divided  into  5  ring-like  segments. 

6. The  females  are  larger  than  males. 

7.  In  the  females,  the  posterior  two  pairs  of  legs,  do 
not  have  suckers  but  end  in  long  bristles  (Figure 
76). 

8.  In  the  males,  the  anterior  two  pairs  and  one  pair  of 
the  posterior  legs  end  in  suckers. 

9. The  adults  live  in  cutaneous  burrows  several 
millimeters  to  a  few  centimeters  in  length,  where 
the  female  is  fertilized  and  lay  eggs  (Figure  77). 
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ujiJl  (Jk  .(76)  JtA 
Figure  (76).  Sarcoptes  scabiei 
A-  Adult  female  4-*^  ^  -i 
B-  Mouthparts  ^  -  v 
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fee*  j’i- 


JJU  JiU  ^  .(77)  JiA 

Figure  (77).  Adult  female  of  the  scabies  mite  with  its  eggs  inside  cutaneous  tunnel 


Eggs  of  Sarcoptes  scabiei 

1. The  female  is  found  characteristically  at  the  blind 
end  of  the  tunnel,  with  her  oviposited  eggs  behind 
her. 

2.  Each  female  lays  about  4-6  large  eggs  daily. 

3.  The  eggs  are  oval,  thin-shelled  and  transparent. 

4.  Within  3  to  5  days  the  eggs  hatch. 

Larvae  and  nymphs  of  S.scabiei 

1 .  After  hatching,  a  small  six-legged  larva  emerges 
which  looks  like  miniature  adult  (Figure  78). 

2.  These  larvae  produce  lateral  tunnels  or  escape  from 
the  burrow  &  invade  the  hair  follicles  to  produce 
small  pockets  called  a  moulting  pockets. 

3.  After  2  to  3  days,  they  moult  in  the  pocket  to 
produce  an  eight-legged  nymphs,  which  then 
moulted  to  become  an  adult  female. 

4.  In  the  life  cycle  of  the  male  mite,  the  6-legged  larva 
moults  to  become  a  nymph  which  stays  in  the 
moulting  pocket  until  it  changes  into  an  adult  male 
(Figure  79). 
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Figure  (78).  Six-leged  larva  iL-Ul-  <33*  .(78) 
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VLflJ*  ^  SU.  Sjji  .(79)  Jii 

Figure  (79).  Life  cycle  of  male  and  female  Scabies  mites 
A-  Life  cycle  of  the  female  ijjJ  -i 

B-  Life  cycle  of  the  male  »W»>  *,»>  -v 
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Class  :  Arachnida 
Order :  Acarina 
Family:  Demodicidae 
Genus:  Demodex 


(jalill  >*i jjk)  (^AuiJjAp  ;  <LU!| 


1  .The  members  of  this  genus  which  includes  a  group 
of  parasitic  mites  which  live  in  the  hair  follicles  and 
sebaceous  glands  of  various  mammals,  causing 
demodectic  or  follicular  mange. 

2. The  species  Demodex  folliculorum  parasitizes  the 
hair  follicles  or  sebaceous  glands  of  humans  and 
domestic  animals. 

3.  It  is  a  very  minute  with  worm  like  appearance,  with 
an  elongated  transversely  striated  abdomen  and  four 
pairs  of  legs  located  close  together  on  the  anterior 
part  of  the  body. 

4. The  mouthparts  consist  of  paired  palps  and 
chelicerae  and  an  unpaired  hypostome  (Figure  80). 

5.  The  penis  projects  on  the  dorsal  side  of  the  male 
thorax  and  the  vulva  is  ventral  in  the  female. 

6. The  eggs  are  spindle-shaped. 

7. The  females  lay  their  eggs  within  the  hair  follicles 
and  these  hatch  to  produce  six-legged  larvae  which 
moult  to  give  rise  to  nymphs  and  finally  adults. 

8. The  life  cycle  is  completed  in  18-24  days, in  the  hair 
follicles  or  sebaceous  glands  accoroding  to  species. 
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Figure  (80).  The  hair  follicle  mite,  Demodex  folliculorum 
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Medical  importance  of  mites 

The  medical  importance  of  itch  mites,  mange  mites 
and  harvest  mites  (redbugs)  comes  from  their  capacity 
to  burrow  into  the  skin  of  humans  and  other  animals 
where  they  feed  on  body  fluids  and  tissues.  These 
infestations  (commonly  known  as  mange,  or  scabies) 
cause  redness,  itching  and  flaking  of  the  skin.  The  itch 
mite,  Sarcoptes  scabiei  hominis,  causes  a  severe 
itching  rash  in  humans;  other  subspecies  of  the  same 
mite  infest  dogs,  swin,  cattle  and  sheep. 

Class :  Arachnida 
Subclass:  Acari  or  Acarina 
Order :  Metastigmata 
Family:  Argasidae  (soft  ticks ) 

•  This  family  includes  four  genera,  but  only  three 
contain  species  that  commonly  attack  humans  and 
these  are:  Argas,  Ornithodoros  and  Otobius. 

•  The  medically  important  species  of  these  genera  are: 

1 .  Argas  presicus 

2.  Ornithodoros  erraticus 

3.  O.  tholozani 

4.  O.  rudis 

5.  Otobius  megnini 

•  In  the  soft  tick,  there  is  no  hard  dorsal  plate  (scutum 
absent). 

•  The  mouthparts  are  directly  behind  the  third  pair  of 
coxal  segments. 

•  The  terminal  digits  of  the  legs  lack  sucking  pads 
(pulvilli). 

•  They  feed  at  night  and  they  hide  in  cracks  or 
crevices  in  the  daytime. 

•  There  is  more  than  one  nymphal  instars. 

•The  soft  ticks  have  a  hemimetabolous  life-cycle. 
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LThey  are  oval  and  flattened  dorsoventrally  (Figure 
81). 

2. The  integument  is  tough  and  leathery,  wrinkled  and 
usually  has  fine  tubercles,  granulation  or  radially 
arranged  discs  or  polygonal  areas. 

3.  The  eyes  may  be  present  or  absent  depending  on  the 
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species. 

4.  The  scutum  is  absent. 

5.  The  capitulum  (false  head)  is  situated  ventrally  and 
so  is  not  visible  dorsally. 

6. The  mouthparts  (capitulum),  consist  of  a  pair  of 
four  segmented  leg-like  palps  (pedipalps)  and  a 
central  toothed  hypostome  on  either  side  of  which 
are  the  chelicerae. 

7. The  chelicerae  and  hypostome  penetrate  the  host 
during  feeding  while  the  palps  do  not  enter  the  skin 
of  the  host. 

# 

8. There  are  4  pairs  of  legs  and  each  leg  is  composed 
of  6  segments  and  terminate  in  a  pair  of  claws. 

9. The  spiracles  (stigmata)  are  situated  in  front  of  the 
coxae  of  the  hindlegs. 

1 0.  Although  both  sexes  suck  blood  and  they  are 
similar  in  outline  the  genital  opening  is  more 
conspicuous  in  males  than  that  of  the  females. 
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palp  .rid* 


oAll  JljSlI  .(81)  JSA 
Figure  (81).  Soft  ticks 
A-  Ventral  view  J^a  -i 
B-  Dorsal  view  i/j4-^  -v 


1 .  After  each  blood-meal,  the  female  lays  several  (4-6) 
small  egg  batches  (each  of  about  15-100  eggs). 

2.  The  eggs  are  characterized  by  their  spherical  shape. 

3.  They  are  deposited  in  or  near  the  resting  places  of 
the  adult  ticks. 

4.  Usually  they  hatch  within  1-4  weeks. 
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1 .  After  hatching,  a  six-legged  larvae  emerge  which 
superficially  resemble  the  adults. 

2. These  larvae  moult  to  produce  8-legged  nymphs 
which  resemble  even  more  closely  the  adults. 

3.  There  are  several  distinct  nymphal  instars  (often  4 
to  5) 
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Order :  Metastigmata 
Family:  Ixodidae  (hard  ticks) 
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(Alkali  ji  uilLukl  Jljill)  ijJSj  ;4liUll 


•  This  family  includes  11  genera  but  the  more 
medically  important  genera  are  five: 

a.  Ixodes  (/.  ricinus). 

b.  Dermacentor  (D.  andersoni). 

c.  Amblyomma  (A.  americanum). 

d.  Haemaphsalis  ( H .  concinna  ) 

e.  Hyalomma  (H.  marginatum). 
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1. They  are  oval  in  shape  and  flattened  dorsoventrally 
(Figure  82). 

2. The  dorsal  plate  (shield  or  scutum)  covers  the  entire 
surface  of  the  male  while  it  covers  only  the  anterior 
portion  of  the  female. 

3.  The  capitulum  extends  forward  beyond  the  dorsal 
shield  and  is  visible  from  above. 

4. The  spiracles  are  situated  behind  the  4th  pair  of  coxal 
segments. 

5. The  terminal  digits  of  the  legs  have  pulvilli. 

6. The  posterior  margin  of  the  body  in  most  species  has  a 
number  of  rectangular  indentations  called  ‘festoons’ 
which  are  absent  in  soft  ticks. 

7. The  palps  of  most  species  of  hard  ticks  are  composed 
of  only  three  clear  segments,  the  basal  one  being  much 
smaller  than  the  other  segments. 

8.  Carefull  examination  of  the  ventral  surface  of  the 
palp  will  reveal  a  small  fourth  palpal  segment  lying  in 
a  small  depression  on  the  third  segment. 

9. They  have  four  pairs  of  legs  which  are  six-segmented 
and  terminate  in  a  pair  of  claws. 

10.  As  in  soft  tick,  the  hard  ticks  have  hemimetabolous 
Life-cycle. 
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Practical  Medical  Entomology 


A 


B 


uilLoll  Jl jiJ)  .(82)  js-i 
Figure  (82).  Hard  tick 
A-  Ventral  view  y&u 
B-  Dorsal  view  Jai*  -i_j 


Eggs  of  hard  ticks 


i.i'Lujl  Jl jill  (Ja jjj 


1. The  fertilized  female  lays  eggs  three  to  six  days 
after  the  end  of  feeding. 

2.  The  eggs  are  laid  in  a  gelatinous  mass  (consisting 
of  1 000-8000  eggs)  which  is  formed  infront  and  on 
top  of  the  scutum  of  the  female  tick.  Sometimes  the 
egg  mass  may  become  larger  than  the  female  itself. 

3.  The  eggs  are  spherical  in  shape  and  are  coated  with 
a  waxy  secretion  produced  by  Gene’s  organ,  which 
in  the  case  of  hard  ticks  also  helps  to  transfer  the 
eggs  from  the  genital  opening  to  the  scutum. 

4.  In  the  case  of  hard  ticks,  the  female  lays  only  one 
batch  of  eggs  and  then  dies. 

5.  Hatching  takes  place  within  2-3  weeks. 
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Larvae  and  nymphs  of  hard  ticks 

1 .  After  hatching,  a  minute  6-legged  larvae  emerge 

from  the  eggs  which  are  sometimes  called  “seed 
ticks”. 

2.  The  larvae  superficially  resemble  larval  mites,  but 
they  are  rapidly  identified  as  ticks  by  the  presence 
of  a  toothed  hypostome. 

3.  After  about  3  to  7  days  of  feeding,  the  larvae  drop 

from  the  host  to  the  ground  and  start  digesting  the 
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blood  meal  and  after  the  digestion  of  all  blood 
meal  the  larvae  moult  and  transform  to  nymphs. 

4.  The  nymphs  have  eight  legs. 

5.  After  feeding  and  digestion  of  all  blood  meal,  these 
nymphs  moult  to  produce  male  or  female  adult 
hard  ticks. 

6.  There  is  only  one  nymphal  stage  in  the  life  cycle  of 
hard  ticks,  while  soft  ticks  have  several  nymphal 
stages. 


A  folan  AL,  Faraj  AM,  Hiday  AM 
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Medical  importance  of  ticks 

Ticks  are  haematophagous  ectoparasites  of  terrestrial 
vertebrates,  they  are  important  vectors  of  pathogens 
causing  disease  in  animals  and  humans.  Ticks  and 
tick-bom  diseases  affect  animal  and  human  health 
worldwide  and  are  the  cause  of  significant  economic 
losses.  Ticks  transmit  a  greater  variety  of  pathogenic 
microorganism,  protozoa,  rickettsiae,  and  viruses 
than  any  other  arthropod  vector  group,  and  are  among 
the  most  important  vectors  of  disease  affecting 
livestock,  humans  and  companion  animals.  Moreover, 
ticks  can  cause  severe  toxic  conditions  such  as 
paralysis  and  toxicosis,  irritation  and  allergy 
(Table  7). 
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Table  (7).  Diseases  transmitted  by  ticks 


Disease 

Tick  vector 

Babesiosis 

Rhipicephalus  spp.,  Haemaphysalis  spp.,  Amblyomma  spp.,  and 
Ixodes  spp. 

Boutonneus  fever 
(Mediterranean  spotted  fever) 

Dermacentor  dermacentor ,  Haemaphysalis  spp. 

Colarado  tick  fever 

Amblyomma  spp. 

Japanese  spotted  fever 

Ixodes  spp. 

Lyme  disease 

Dermacentor  spp.,  Boophilus  spp.,  and  Ixodes  spp. 

Q-fever 

Ornithodoros  spp.  and  Dermacentor  spp. 

Tick-bom  relapsing  fever 

Omithodoros  spp. 

Rocky  mountain  spotted  fever 

Ixodes  spp.  and  Dermacentor  spp. 

Tick-bom  viral  encephalitis 

Dermacentor  spp. 

Tularemia 

Dermacentor  spp. 

Tick  paralysis 

Amblyomma  americanum  and  some  Dermacentor  species. 

Louping  Virus 

Ixodes  ricinus 

European  tick-bom  encephalitis 

Ixodes  spp. 

Russian  spring  summer  encephalitis 

Ixodes  spp. 

Crimean-Congo  haemorrhagic  fever 

Hyalomma  spp. 

Kyasanur  forest  disease 

Haemaphysalis  spp. 

Siberian  tick  typhus 

Dermacentor  reticulates 

Class:  Arachnida  ;  i 

Order:  Scorpionida  (scorpions)  (tjjlixli) 


1 .  Scorpions  are  characterized  by  their  large 
pedipalps,  which  terminate  in  stout  claws  (Figure 
83). 

2.  The  cephalothorax  is  condensed  and  superficially 
unsegmented. 

3.  The  abdomen  is  composed  of  13  segments  (7 
anterior  broad  segments  and  6  posterior  narrow 
ones). 

4.  The  abdomen  ends  with  a  pyriform  telson  which  is 
ending  in  a  hooked  stinger. 

5.  In  addition  to  the  pedipalps,  there  are  4  pairs  of 
cephalothoracic  appendages  which  are  developed  as 
walking  legs. 

6.  In  males,  the  claws  on  the  pedipalps  are  broader 
and  the  abdomen  is  longer  than  those  in  female 
scorpions. 

7.  Adults  have  a  pair  of  combs  attached  ventrally  to 
the  second  abdominal  segment. 
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8.  Most  scorpions  have  a  pair  of  median  eyes  and 
group  (2-5)  of  lateral  eyes. 

9.  They  are  viviparous  and  usually  after  birth  the 
young  scorpions  crawl  onto  the  mother's  back  and 
remain  attached  for  some  time. 

10.  Scorpions  are  terrestrial  arthropods  and  are 
nocturnal  in  their  habits,  hiding  in  dark  places 
during  daylight. 
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Figure  (83),  Scorpion 


Scorpions  are  famous  for  their  sting  and  venoms,  and 
some  people  considered  them  as  dangerous  killer.  All 
scorpions  have  venom,  but  the  danger  of  scorpions  is 
exaggerated.  Of  800  scorpion  species,  only  50  have 
been  reported  as  dangerous  to  man.  Some  species  do 
indeed  pose  a  danger  to  the  public,  especially 
children,  the  elderly  and  people  with  an  impaired 
immune  system.  Scorpion’s  stings  should  always  be 
treated  by  physicians. 
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) PracticalMedicalEntomolo 

Phylum:  Arthropoda 

Class:  Arachnida 

Order:  Araneida  or  Araneae  (spiders ) 

1. The  cephalothorax  and  abdomen  are  superficially 
unsegmented,  although  the  head  may  be 
superficially  separated  from  the  thorax  by  a  cervical 
groove  (Figure  84). 

2.  Different  types  of  hairs  or  bristles  may  be  found  on 
the  tegument. 

3.  The  head  bears  several  pairs  of  smiple  eyes  near 
its  front. 

4.  The  chelicerae  have  a  short,  broad  basal  segment 
and  a  clawed  terminal  segment. 

5.  Each  pedipalp  consists  of  6  segments. 

6.  The  cephalothorax  bears  4  pairs  of  7-segmented 
walking  legs. 

7.  The  silk  glands  or  spinning  organs  (usually  3  pairs 
of  glands  )open  ventrally  at  the  subcaudal  end  of  the 
body. 

8.  The  venome  glands  are  found  in  the  anterior  part  of 
the  cephalothorax. 
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Figure  (84).  Spider 
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Medical  importance  of  spiders 

Only  a  few  species  of  spiders  are  of  medical 
importance.  Most  people  get  bitten  because  they  are 
cleaning  an  area  that  has  not  been  cleaned  for  a  long 
time  and  they  disturb  a  spider’s  web  or  nest.  In 
general,  most  spider  bites  do  not  harm  most  people 
except  for  slight  discomfort  for  a  limited  time  after 
being  bitten.  Although  only  a  few  spiders  are  toxic  or 
cause  allergic  reactions,  if  one  has  been  bitten,  it  can 
be  important  to  save  the  spider  for  identification 
purposes.  Unlike  the  majority  of  spiders,  black  widow 
and  brown  recluse  spiders  are  of  concern  because 
their  venom  contains  toxins  that  can  cause  medical 
problems.  It  is  important  to  mention  that  black  widow 
venom  is  a  nerve  poison  and  is  even  more  toxic  to 
humans  than  the  rattlesnake.  Fortunately,  the  amount 
injected  from  a  black  widow  bite  is  very  small. 


Class:  Crustacea 
Order:  Eucopepoda 
Family:  Cyclopidae 
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1  .They  are  cosmopolitan  aquatic  organisms,  breathing 
by  gills  and  living  in  fresh  water  (Figure  85). 

2. They  have  two  pairs  of  antennae  and  at  least  five 
pairs  of  legs. 

3.  The  body  is  divided  into  head,  thorax  and  abdomen, 
these  being  covered  by  a  rigid  or  semi-rigid 
chitinous  exoskeleton. 

4. The  thorax  consists  of  seven  segments,  the  anterior 
two  being  fused  with  the  head  to  form  a 
cephalothorax. 

5.  The  abdomen  typically  is  composed  of  four 
segments. 

6.  The  developmental  cycle  is  complex.  The  eggs 
hatch  to  produce  an  active  larvae  which  moults 
several  times  and  becoming  a  copepodid  stage.  This 
moults  several  times  and  becomes  the  adult  stage. 

7.  Species  of  Cyclops  are  the  intermediate  hosts  of 
Dracunculus  medinensis,  the  Guinea-worm, 
Diphyllobothrium  latum ,  the  broad  fish  tapeworm 
and  Gnathostoma  spinigerum ,  an  occasional 
nematode  in  humans. 
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II  ylii  .(85)  JS- 

Figure  (85).  Female  of  Cyclops 
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These  are  the  intermediate  host  of  the  guinea  worm  -Lu^li  jjaj  CjUjliil!  »j*  £ jils 

Dracunculus  medinensis  which  causes  dracunculiasis  Dracunculus  medinensis  but  »j >4 

or  Guinea-worm  disease.  They  live  in  any  artificial  or  »i*  .bi^-t  »•> >>  u^j-0  j'  <■  jxl'  *h 
natural  accumulation  of  stagnant  water  which  may  be  ji  T lu^la  J-S  cijk  j$lj  ^iU  ^ikj  ^1  oUj^aii 
used  as  drinking  water.  .s-jjliUl  ?b*£  1^1^41^}  jLu  ^\j  4'UcUk^.} 


Class:  Chilopoda 
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l.In  centipedes,  the  body  is  also  long,  slender  and 
segmented  as  in  millipedes  except  that  the  body  is 
flattened  dorsoventrally  and  each  body  segment  has 
only  one  pair  of  legs  and  one  pair  of  spiracles 
(Figure  86). 

2.  They  are  poisnous. 

3.  In  the  tropics  and  subtropics,  the  species  of 
Scolopendra  may  inflict  a  painful  bite  and  some 
species  such  as  S.gigantea  may  cause  systemic 
reactions  such  as  fever,  nausea,  vomiting  and 
headache. 


5L_J_jIa  J — k  j4  will  till j  j  ^ _ S  kJI  #  1 

^  a  JLaJl  jA  I  <a&  ^JaS  t  ^  I**-  Lola Aaj  Ijjl^k^al^ 

(i»  i  ii  II  (jjl — 5  cl  Vi  mU  (J  a._j  1  6  fyl  till  j  j 

(J-S  JjXj  Ajj^lkllj  Ajjlajll  i‘)<  JJa.1  ’ll  Ijx  I  -v Hall  «■« 
_;Vl  (j-a  lA^lj  I— a.j  j  (Jflt  1  A  ^  Aa»_laS 
.(86  ^  Jin  i  *1  *'ljj)T*Mt  £y»  IxJ  j 

.4  "ail 1  n  Jlli  j  .2 

^falkall  I ^jVlJi^l^l^aa  jaa  ^l^ji  tlj^a  J  Xfl  .3 

i  - 1 J  ■  ii  J  Xi j  4kly<a  t'‘ll»*ni  1  AjjljliaiVI  aIuIjIuiVI 

1  jjjl I  jAiuj] j'  ■  ■■  (J  ii.»  g-l j_j*^l  (jijj 
.^Ij^aJl  j  j  j  t  111  j  jjl  j”  jjJIj  ^  jail  (3d  Aj  J|  fl?- 


120 


antenna 


walking  leg  ^ 


<UJa2  JS  JajVI  (>  J»lj  jr jj  Jjaj  Ja^V  tjlaj  'Lull  Cilji  yle  Jli.  .(86)  J£*i 
Figure  (86).  An  example  for  Centipedes  and  note  that  each  body  segment  has  only  one  pair  of  legs 


Centipedes  are  general  predators  and  they  can  eat 
almost  any  living  thing  that  is  small  enough  and  soft 
bodied,  which  includes  insects  and  other  small 
animals.  Because  they  eat  other  small  organism, 
including  many  common  pests,  centipedes  are 
considered  beneficial.  However,  many  people 
consider  them  a  nuisance  because  of  their  appearance 
and  potential  for  bites.  Although  centipedes  are 
capable  of  biting  humans,  small  centipedes  are  usually 
not  able  to  penetrate  skin,  and  bites  from  larger 
centipedes  usually  only  cause  minor  irritation.  The 
good  thing  is  that  centipede  bites  are  never  fatal  and 
the  bite  symptoms  should  subside  within  a  few  hours. 
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Class:  Diplopoda  (millipedes) 

1 .  The  millipedes  are  characterized  by  having  a  long, 
slender  and  segmented  body  with  two  pairs  of  legs 
per  segment  in  the  abdominal  region. 

2.  Each  segment  carries  two  pairs  of  spiracles. 

3.  The  body  is  not  differentiated  into  a  thorax  and 
abdomen. 

4.  They  are  not  poisnous. 
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Medical  importance  of  millipedes 


Jaij  uiftM  Citjil  Aj.ilh'l 


Millipedes  do  not  have  biting  mouthparts  or  fangs. 
Their  medical  importance  comes  from  their  ability  to 
secrete  an  irritating  defensive  liquid  from  pores  along 
their  sides.  Such  secretions  contain  phenols, 
aldehydes,  hydrocyanic  acid  and  other  substances. 
Some  species  are  capable  of  squirting  these  liquids  to 
distances  of  up  to  25  cm. 
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Class :  Pentastomida 


•  Body  elongate,  tongue-like,  cylindrical  or 
moniliform,  with  many  pseudosegments. 

•The  body  is  not  separated  into  head,  thorax  and 
abdomen. 

•The  mouth  is  armed  with  chitinous  hooks. 

•No  eyes. 

•The  sexes  are  separated. 

•The  females  are  larger  than  males. 

•The  life  cycle  includes  embryo,  nymph  and  adult. 
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•The  important  species  within  this  class  are : 

1.  Linguatula  serrata. 

2.  Armillifer  armallatus. 

3.  Armillifer  moniliformis. 

Class:  Pentastomida 
Family:  Linguatulidae 
Genus:  Linguatula 
Species:  Linguatula  serrata 
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1. It  is  a  cosmopolitan  parasite  and  occurs  in  the  nasal 
and  respiratory  passages  of  the  dogs,  foxes,  horses, 
sheeps  and  rarely  in  man. 

2. The  parasite  is  tongue-shaped  lightly  convex 
dorsally  and  flattened  ventrally. 

3. The  cuticle  is  transversely  striated  (Figure  87). 

4. The  females  are  longer  than  males. 

5.  The  eggs  are  expelled  from  the  respiratory  passages 
of  the  host  and,  when  swallowed  by  a  suitable 
herbivorous  animal,  they  hatch  in  the  alimentary 
canal  and  the  larva  reaches  the  mesenteric  lymph 
glands,  where  it  develops  to  the  infective  nymphal 
stage. 
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6. The  nymph  usually  lies  in  a  small  cyst  surrounded 
by  a  viscid,  turbid  fluid. 

7. The  parasites  attach  themselves  high  up  in  the  nasal 
passage  and  heavy  infections  may  produce  a  severe 
irritation  which  causes  the  animal  to  sneeze  and 
cough. 
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Linguaiula  serrata  ^*3— Ul  ^Jla)  .(87)  JLS 

Figure  (87).  A  ventral  view  of  a  female  Linguaiula  serrata  (  Tongue  worm) 


Aedeagus:  The  copulatory  organ  of  a  male  insect. 

Aedes:  A  genus  of  mosquitoes  within  the  family  Culicidae.  It  includes  some  species  that  are  vectors 
of  many  human  diseases. 

American  Trypanosomiasis:  This  disease  is  also  called  Chaga's  disease  which  is  caused  by 
Trypanosoma  cruzi.  Transmission  of  the  parasite  is  by  kissing  bugs,  and  is  by  the  bug's  feces, 
not  the  bite. 

Anaphylaxis:  A  hypersensitive  response  to  insect  proteins. 

Annoyance:  Annoyance  comes  from  disruptive  activities  of  insects,  such  as  flying  around  or 
landing  on  the  head,  and  from  feeding,  and  possibly  causing  a  blood  loss. 

Anoplura:  The  sucking  lice,  containing  the  human  head  and  body  lice. 

Antennae:  A  pair  of  jointed,  whip-like  structures  present  on  the  head  of  many  arthropods. 

Anthropophilic:  Species  that  usually  feed  on  humans  (human  loving). 

Apterygota:  A  subclass  of  Insecta  characterized  by  being  primitively  wingless. 

Araneae:  An  equivalent  name  of  Araneida. 

Arthropods:  Arthropods  are  small  animals  with  jointed  legs,  which  include  insects,  arachnids, 
crustaceans  and  centipedes/millipedes;  all  of  which  differ  in  respect  of  their  antennae,  wings, 
or  legs. 

Biological  transmission:  The  transfer  of  a  pathogen  to  a  susceptible  host  by  a  vector,  with  the 
pathogen  undergoing  reproduction,  developmental  changes,  or  both  in  the  vector. 

Bot  fly:  Adults  of  flies  in  the  family  Oestridae. 

Caudal  setae:  Long,  thread-like  processes  at  the  posterior  end  of  the  abdomen  in  many  insects. 

Cercus:  Conventionally  regarded  as  a  sensory  appendage  that  is  typically  slender,  filamentous  and 
segmented. 

Chelicera:  The  pincer-like  first  pair  of  appendages  of  adult  Chelicerata.  Structures  regarded  as 
homologus  with  the  second  pair  of  Antennae  in  Crustacea. 

Chigger:  The  common  name  for  blood-sucking  larval  mites  of  the  Trombiculidae  which  parasitize 
vertebrates. 

Class:  A  taxonomic  category  ranking  above  the  order  and  below  the  phylum. 

Claw:  A  sharp-curved  process  on  the  tip  of  the  limb  of  an  insect. 

Cocoon:  A  protective  covering  within  which  the  caterpillars  of  many  moths  and  a  few  butterflies 
pupate. 

Coleoptera:  The  beetles  (holometabolous  insects). 

Compound  eye:  Arthropod  eyes  are  called  compound  eyes  because  they  are  made  up  of  repeating 
units,  the  ommatidia,  each  of  which  functions  as  a  separate  visual  receptor. 

Costa:  A  longitudinal  vein,  usually  forming  front  margin  of  wing. 

Coxa:  The  basal  leg  segment. 

Cross  vein:  A  vein  connecting  adjacent  longitudinal  veins. 

Ctenidium:  A  comb-like  row  of  short  non-innervated  spines  (bristles)  on  an  insect’s  body. 

Cubitus:  The  longitudinal  vein  just  behind  the  media. 

Dermatitis:  Inflammation  of  the  skin;usually  with  itching  and  redness.  Dermatitis  can  be  caused 
by  arthropod  activity,  such  as  by  scabies  mites  and  chiggers. 

Diapause:  A  physiological  state  of  quiescence  characterized  by  reduced  metabolic  activity  without 
growth  or  development. 

Diptera:  The  flies,  gnats,  midges  and  mosquitoes. 
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Ectoparasite:  An  external  parasite. 

Endemic:  An  organism  that  is  native  to  a  region  or  population. 

Endoparasite:  An  internal  parasite. 

Entomophobia:  A  fear  of  insects. 

Envenomization:  The  introduction  of  a  poison  into  the  body  of  humans  and  animals. 

Epidemic:  A  disease  outbreak  in  a  specific  time  and  location. 

Epidemiology:  The  study  of  the  incidence,  distribution,  and  control  of  disease  in  populations. 

Epizootic:  An  outbreak  of  a  disease  in  animals  other  than  humans. 

Etiology:  The  study  of  the  cause  or  causes  of  a  disease. 

Facultative  parasite:  A  parasite  that  does  not  live  exclusively  on  a  given  host  species. 

Family:  A  taxonomic  category  based  on  the  grouping  of  related  genera. 

Festoon:  Marginal  structures  arranged  in  loops  or  garlands  as  if  pendulously  suspended. 

Garber’s  organ:  An  elaborate,  flame-shaped  structure  on  the  Abdomen  of  tabanid  larva.  The 
function  of  Graber’s  organ  remains  unknown. 

Genus:  A  taxonomic  category  that  includes  groups  of  closely  related  species. 

Halters:  Balancers  of  insects. 

Hatchet:  Is  used  as  a  comparative  descriptor  in  some  entomological  terms  that  describe  shape,  form 
or  function. 

Hemelytron  (Hemielytron):  The  (fore)  wing  whose  basal  half  is  thickened  and  apical  part  is 
membranous. 

Hemiptera:  The  true  bugs,  including  the  conenose  bugs  (which  transmit  Chagas'  disease)  and  the 
bed  bugs. 

Heterometabola:  Insect  with  an  incomplete  or  direct  metamorphosis.  There  is  no  pupal  stage  and 
the  immature  insects  are  known  as  nymphs. 

Hexapoda:  Another  term  for  the  class  of  animals  that  includes  the  insects. 

Hibernation:  A  period  of  suspended  development  in  organisms  that  occurs  during  seasonal  low 
temperatures. 

Human  scabies:  A  skin  disease  caused  by  infestations  of  the  itch  mite  ( Sarcoptes  scabiei )  which  is 
an  important  public  health  problem  and  periodic  outbreaks  are  common. 

Hymenoptera:  The  ants,  bees,  sawflies  and  wasps. 

Hypopharynx:  A  tongue-like  sensory  structure  projecting  from  the  oral  cavity. 

Idiosoma:  A  division  of  the  body  posteriad  of  the  Circumcapitular  Furrow;  i.e.  the  body  without 
Gnathosoma. 

Incomplete  metamorphosis:  Is  development  from  egg  to  nymph  to  adult. 

Gnathosoma:  The  portion  of  the  body  anterior  of  the  Circumcapitular  Furrow. 

Larva:  The  stage  of  arthropod  which  emerges  from  the  egg.  It  may  undergo  a  series  of  form  and 
size  changes  before  proceeding  to  the  next  stage  in  the  life  cycle. 

Latrine:  A  communal  toilet,  usually  in  a  military  area. 

Lepidoptera:  The  butterflies  and  moths. 

Maggot:  Legless,  soft-bodied  vermiform  fly  larva. 

Malaria:  Is  an  infectious  disease  caused  by  a  parasite,  Plasmodium,  which  infects  red  blood  cells. 
The  disease  is  transmitted  to  humans  when  an  infected  Anopheles  mosquito  bites  a  person  and 
injects  the  malaria  parasites  (sporozoites)  into  the  blood. 

Mallphaga:  The  chewing  lice. 

Mandible:  A  jaw. 

Maxilla:  One  of  the  paired  mouthparts  just  behind  the  mandibles. 


Mechanical  transmission:  The  transfer  of  a  pathogen  from  an  infectious  source  to  a  susceptible 
host  by  a  vector  without  any  reproduction  or  developmental  changes  in  the  pathogen. 

Media:  The  longitudinal  vein  between  R  and  Cu  veins. 

Meral  plate  (The  Meron):  A  lateral,  postarticular,  basal  area  of  the  Coxa. 

Metamorphosis:  The  changes  an  insect  goes  through  as  it  passes  from  the  egg  through  the  adult 
stage.  Complete  metamorphosis  is  development  from  egg  to  larva  to  pupa  to  adult. 

Myiasis:  The  invasion  and  feeding  on  living  tissues  of  humans  or  animals  by  dipterous  larvae. 

Nymph:  The  immature  stage  between  egg  and  adult  of  non-holometabolous  insects  without 
distinction  for  habitat  or  habitus  (usually  resembles  the  adult  in  shape  and  general 
appearance). 

Obligate  parasite:  A  parasite  that  can  only  live  on  a  given  host  species. 

Order:  A  taxonomic  category  ranked  the  class  and  above  the  family,  made  up  either  of  families, 
subfamilies,  or  suborders. 

Orthoptera:  The  cockroaches,  crickets,  grasshoppers,  katydids,  mantids  and  walking  sticks. 

Ovipositor:  A  specialized  structure  in  many  insects  for  depositing  eggs. 

Ovoviviparous  (Ovo viviparity):  A  method  of  reproduction  in  which  eggs  are  maintained  in  the 
Common  Oviduct  (vagina)  until  eclosion,  or  eclosion  occurs  soon  after  position. 

Pandemic:  Disease  outbreak  impacting  a  large  geographical  area  and  a  large  portion  of  the 
population. 

Parasites:  Organisms  that  live  on  or  in  a  different  species. 

Parthenogenesis:  Reproduction  without  fertilization  in  which  development  of  a  Zygote  from  Ova 
occur  without  fertilization  by  a  male  gamete. 

Pathogens:  Organisms  that  produce  disease. 

Pathology:  Study  of  the  nature  of  disease,  especially  how  a  pathogen  produces  disease  by  altering 
host  physiology. 

Pedipalp:  The  second  pair  of  the  appendages  on  the  cephalothorax;  used  in  crushing  prey, 
corresponding  the  Mandibles  in  Mandibulata. 

Peritreme:  The  cuticular  magine  which  surrounds  a  spiracle. 

Pheromone:  A  chemical  compound  secreted  by  an  animal  which  mediates  behaviour  of  another 
animal  belonging  to  the  same  species. 

Phylum:  A  major  taxonomic  category  in  classifying  animals  composed  of  groups  of  related  classes. 

Plague  (black  death):  A  bacterial  disease  caused  by  Yersinia  pestis.  The  fleas  are  the  vector  for 
this  disease  which  infects  man  as  well  as  rats  and  other  rodents. 

Prognosis:  A  prediction  of  the  probable  course  and  outcome  of  a  disease. 

Proventriculus  (small  stomach):  A  typically  musculated,  complex  portion  of  the  foregut 
positioned  posterior  of  the  Crop  and  anterior  of  the  circular  muscles  which  provide  an  anterior 
constriction  for  the  midgut. 

Pupa:  Is  the  life  stage  of  some  insects.  The  pupal  stage  is  found  only  in  holometabolous  insects. 

Puparium:  An  outer  covering  that  protects  the  pupa  inside  it. 

Pygidium:  A  pincushion-like  structure  seen  on  the  ninth  segment  of  fleas.  It  is  believed  to  have  a 
sensory  function. 

Quiescence:  A  sudden,  short-term,  non-cylindrical  interruption  in  growth  or  development  of  an 
organism  due  to  one  or  more  environmental  factors. 

Radius:  The  3rd  longitudinal  vein  behind  the  costa  and  subcosta. 

Reservoir  host:  An  organism  that  maintains  the  infective  agent  when  active  transmission  does  not 
occur. 

Resistance:  The  ability  of  the  host  to  prevent  infection  and  disease. 
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Saddle:  A  seclerite  on  the  Anal  Siphon  of  larvae. 

Siphonaptera:  The  fleas. 

Spermatheca:  A  structure  of  the  female  reproductive  system  of  arthropods  for  receiving  and 
storing  spermatozoa  from  male. 

Subcosta:  A  term  used  in  relation  to  arthropods.  A  vein  lying  posterior  to  the  costa. 

Subspecies:  Group  of  organisms  within  a  species  that  have  contain  characteristics  not  possessed  by 
other  members  of  the  species.  Breeding  may  occur  between  members  of  different  sub-species. 
Also  named:  race. 

Taxonomy:  The  theoretical  basis  for  classifying  organisms. 

Telson:  The  primitive  terminal  body  segment  in  arthropods  which  contains  the  Anus. 

Tsetse:  Broadly,  members  of  muscoid  fly  Genus  Glossina  found  in  tropical  and  subtropical  Africa 
and  adjacent  islands. 

Tularemia:  Is  a  potentially  severe  and  fatal  bacterial  zoonosis  caused  by  a  gram-negative 
coccobacillus,  Francisella  tularensis. 

Vectors:  Arthropods  capable  of  transmitting  pathogens. 

Virulence:  The  ability  of  the  pathogen  to  produce  disease 

Yellow  fever:  An  acute  and  severe  viral  disease  endemic  in  tropical  America  and  Africa.  It  is 
transmitted  between  humans  by  the  bite  of  the  mosquito  Aedes  aegypti. 
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a _ ynwun  ’<  las 

LIST  OF  TERMS 

A 


Abdominal  appendages 

<  4'jj 

Abdominal  ganglia 

A  (jlalill  ,\S  ti ' 

••  s  , »  -  +&  .  1  > 

Abdominal  spiracles 

"  •  '  jj*— 1 

Acarina 

OlljljUl  Knj 

Accessory  genital  gland 

sl  jits  sILlls  slk 

Adhesive  pad 

SjL-j 

Aedeagus 

Aedes 

(<^* <>  *£.^)  2-p'jj 

Aedes  aegypti 

i-j gj_c.i 

Air  chamber 

aLuIjA 

Air  space 

Alary  muscles 

V  J>1  \  >  & 

Ametabola 

J  ^31| 

Anopheles 

Anoplura 

(J  ^  Aju  j 

Anal  cercus 

Antennal  socket 

^j^-3  sjLj 

Antennae 

ojjli 

Anterior  aorta 

Anterior  spiracles 

••  S  1  t  -  *  ^  > 

Aorta 

Apterygota 

A\  j A  aj  V  r-  4_jjj 

Arachnida 

CjLjjjAjIjJI  1 

Araneida 

Ajuj 

Argas 

jl  jlali  (Jjoa, 

Argasidae 

>jii  jiai  aL^ 

Arista 

Af-la  i.i 

Aristate  antenna 

A  JjliLi  jjl*  muJ  ml 

Arolium 

A  Jb  A a  1  S^Luij 

Arthropods 

i> 

Axostyle 

aIj j 
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B 


Basis  capituli 
Bed  bugs 
Bipectinate 
Biting  midge 

Biting  or  chewing  mouthparts 

Biting  and  lapping  mouthparts 

Blackfly 

Blood  spaces 

Bodycavity 

Brachycera 

Bristles 

C 

Calliphora 
Capitate  antennae 
Capitulum 
Cardo 

Cement  gland 

Cephalothorax 

Ceratopogonidae 

Cervical  sclerites 

Chela 

Chelicera 

Chelicerates 

Chewing  mouthparts 

Chrysops 

Cimicidae 

Circumoesophageal  commissures 

Clasper 

Class 

Clavate  antenna 
Claw 
Clypeus 
Coarctate  pupa 
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Cocoon 

Cockroach 

>  > 

Colleterial  gland 

Collembola 

jalill  uiijji  CjI j  CjI jLiuJI  AjIjj 

Coleoptera 

(y  jkll)  A^J\  A+jj 

Compound  eye 

Conglobate  gland 

.*  Z'  . 

Coxa 

Coxal  gland 

Ctenocephalides  canis 

Crab 

^  ylLjli. 

Crustacea 

ttH  i  i 

Culicidae 

Cuterebridae 

(jla jl  a.  a  w  i  aJjIct 

Cyclops 

D 

Digestive  gland 

Demodex 

fill*. 

Dermacentor 

Dermaptera 

(jji  jkii)  ijjj 

Dermatobia  hominis 

^  jJLill  *  1  »  ‘ill  L-tUj 

Dictyoptera 

(qji. jkJi)  3Jv->Vi  a^jj 

Diphyllobothrium  latum 

^-*1 4uJl  eLuijxll 

Diptera 

a\  j  >Vl  ll>)  j  AjLjj 

Dipylidium  caninum 

A  jiKII  A  T*t 

Direct  or  incomplete  metamorphosis 

^Ua  ji  (j^a-SLi 

Dissection 

JJ^LJ 

Dorsum 

E 

Ejaculatory  duct 

plcj 

Ephemeroptera 

j_jLa  t-Ajj  Ajj  J 

Epigastric 

jjj 

Elytra 

■U  ft 

Embioptera 

ov> 

Endopterygota 

^  'V^V' 

Eruciform  larva 

aI^jI^LluiI  Aij^j 

1  ^ jl'  Atiii  1 


Eurypterida 
Exarate  pupa 
Excretory  system 
Exopterygota  (Heterometabola) 

Femur 

Filiform 

Flagellum 

Flea 

Fly 

Forewing 
Fimge  scales 
Fulcrum 

Galea 

Galeae  of  the  maxillae 

Gastric  caeca 

Gasterophilidae 

Geniculate 

Genital  opening 

Genus 

Gill-books 

Glossina 

Glossina  morsitans 
Glossina  palpalis 
Gonads 

Haemocoelic  sinus 

Hairs 

Halteres 

Hard-tick 

Haustellum 

Heart 

Hemielytra 

Hemimetabola 

Hemiptera 


ojla.  ot jjl-e- 

jW 


Jo 

'i 


. 1  %  t  ^  A  jlyijj  AluIXA  i  * 

A_»Uc-J  t  aJi  f-lj 


jjjlliU!  Ui 

aIjJi la  i_j  jJ j 

3Luii  ■ «  -  ■  iijifr 


H 


A  i  J-Nti 

aI^UJI 


aL^OUI  aJOUI 


Lujlxs 


i-jdUljLoJ 

Jjo^MaLoJU 


}  0/1  *  jA  aJ  4_ljj 
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Heterometabola 

J jaall  a1iu\a '\a  jj C. 

Heteroptera 

Hexapoda 

JkjVi 

Hindgut 

Hindwing 

Holometabola 

Homoptera 

Hymenolepis  diminuta 

Hymenolepis  nana 

4-a jlill 

Hymenoptera 

( jjl jkJl)  A 

Hypoderma  bovis 

<  fli  t  AjLjJ 

Hypopharynx 

Hypostome 

cIlLj 

Imago 

I 

4-iJb  9  j-uLa. 

Ileum 

^U!UI 

Indirect  metamorphosis 

(Jjau 

Insects 

Instar 

>  *  I 

J’  J>> 

Intercalary 

sgM*  r> 

Intestine 

Sarcoptes  scabiei 

Isoptera 

4  Vr>Sfl  djUjLwiblo 

Ixode  ricinus 

(jl jlali  £_»j) 

Ixodidae 

(jubJl)  C-JLall  Jl  jail  Aljb. 

T 

Jumping  legs 

J 

jjjli  (jl^  jl 

K 

Kala-azar 

(  H  )  jl 

L 

Labellum 

•• *  -*>  i 

a  t  j  *> 

Labial 

•*  S  > 

<JjXui 

Labial  palp 

i  **>  oaaV 

Labium 

jr-av.*. 

Labrum  (upper  lip) 

i;iv  av.> 

Labrum  epipharynx 

jli  ULc  A  i  i^i 

Lacinia 

Lamellate  antennae 

Larva 

Lateral  eye 

Leaping  legs 

jiili  jkji 

Leg  muscles 

Lepidoptera 

Life  cycle 

6  JJ-i 

Lobes  of  salivary  gland 

Locomotory  pads 

AlSk  JjLuij 

Lorum 

(*'>• 

Lucilia 

^  a\\  L-jIoII 

Lung-books 

M 

4j  j 

Malaria 

Mallophaga 

.A  ttli 

Malpighian  tubules 

t'\v\  \  \\ 

Mandibulates 

Mandible 

Mange 

Maxilla 

^  1ft  m  cda 

Maxillary  palps 

A  \ 

Median  eye 

Medical  Entomology 

Mentum 

L#> 

Mesoteron 

Mesothorax 

Jainj 

Mesosoma 

Metabola 

J>j11  CjI j 

Metamorphosis 

(JL£) 

Metasoma 

Metathorax 

j^eJI  >a->- 

Mid-gut 

J&U]  jJ—O 

Mite 

Moniliform  antennae 
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Mosquito 

Moulting  or  ecdysis 

Mouthpart 

Musca  domestica 

HAM 

Myiasis 

N 

i  i  ill  JljjAj 

Nerve  cord 

Nerves 

L-i\  LSlT-\ 

Nervous  system 

Neuroptera 

Notum 

Nymph 

0 

* 

Obtect  pupa 

A\  *\  X* 

Ocellar  triangle 

l^lc.  1*|T  *\A 

Ocelli 

Odonata 

Oesophagus 

Oestrus  ovis 

^  \  jJI  i  all  l  iAji 

Oestridae 

ijfcl  l  i  ;  ljLj 

Ootheca 

f^3J— ill 

Openings  of  spinning  glands 

J  jjJl  3-Xc.  iIAaI  % 

Opisthosoma 

Order 

Oriental  cockroach 

Vs >-*>-» 

Orthoptera 

(jgl  jkil)  I'y'SVl  CjUjVu/«  ajjj 

Oviduct 

jll  ol_iS 

Ovipositor 

P 

{jrfll  ill  £jJa j  <Jl 

Palmate  hairs 

j  CjI  jiili 

Palp 

k^J 

Palpal  organ 

j>  <n  r> 

Paraglossa 

(oum  w)  jL-qii  jU 

Pecten 

M  ' 

Jr>  i  tt  a 

Pedipalps 

J-*. ji 
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Pericardial  sinus 
Phlebotomus 
P  thirus  pubis 
Phylum 

Piercing  sucking  mouthparts 

Pilose 

Pleura 

Plumose 

Pollen  brush 

Posterior  aorta 

Postlabium 

Postmentum 

Preantennal 

Prementum 

Prepharyngeal  sclerite 

Proboscis 

Proctodaeum 

Prolegs 

Prosoma 

Prothorax 

Proventriculus 

Proximal  mentum 

Pseudotracheae 

Pterygota 

Pulex  irritans 

Puparium  pupa 

Pulvilli 

Pupa 

Pygidium 

Quartan  malaria 

Racquet  -organ 
Receptacula  seminese 
Rectum 
Reduviidae 


J.^11  Ojj 


AlaUll  ijjUl  pljjl 


<JLA\  a 

4jL_S  jU*nM  I  a)  (jjlfi 

aLA ji  OjJaj 

ti 

ii 

r  ^  ^ 

«*  s  -  „ 

4  u.U  A  *  \  ♦  a 

ajjjSoJJ 
di  iIaS 
^  Cjljj 

jj)  dij^C- jlll 

(JAlS 


*1  jix- 

j4Ui 


((jJjjjVl  Aiijj  Uj^LaII  (>»  £ji)  jjjll  (ll_pU)  frbjj 


A  jj  u  r'  i !ofrl 


(clSllilill)  CGUI  &JI 
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Reproductive  system 

jVj*. 

Respiratory  lamellae 

<i  i  >  .1  a  \  *i 

Reservoir 

Rostrum 

S 

(j  Ji)J^ 

Sand  fly 

J*jll  5jUi 

Salivary  channel 

Salivary  duct 

<LuLsJ  SUS 

Salivary  gland 

4^1 

Scarabaeiform  larva 

Scorpion 

Scorpionida 

Ollu jlijJl  <_LJJ 

Scutum 

Serrate 

Setaceous 

Siezing  prey 

Simple  eye 

Sinuses 

L_i J1A, 

Siphon 

VJ#5' 

Siphonaptera 

(CjIIu ijc.  jlllJ  iLuC’ljjll  4jjj 

Species 

Spermatheca 

Spiders 

LjSlift 

Spiracles  (stigmata) 

•*5  .  *  > 

Spine 

Soft  tick 

(>0)  LhP 

Soliftiga 

Sting 

S  jjj 

Stipe 

^Lall  (jLkki 

Stomach 

oAjlLs 

Stomadaeum 

Stylets 

Subclass 

Suboesophageal  ganglion 

£  c  ^  ^  d«>J 

4— IJJ^a  i  ifw  i  *  Ue. 

Suborder 

r  *  V 

Sucking  mouthparts 

AjLaLb  ^-3 

Suctorial  proboscis 
Suprapharyngeal  ganglion 
Supraoesophageal  ganglion 
Sun  spider 
Swimming  leg 

Taenia  saginata 

Taenia  solium 

Tabanides 

Tarsus 

Tegmina 

Telson 

Testis 

Thoracic  ganglia 

Thoracic  legs 

Thoracic  spiracles 

Theysanura 

Tibia 

Tracheae 

Tracheal  system 

Trichoptera 

Tunga  pemetrans 

Types  of  insect  antennae 

Uterine  glands 
Uterus 

Vas  deferens 

Vector 

Veins 

Ventral  sternum 
Vermiform  larva 
Vesiculae  seminale 


Waist 

Walking  legs 


^11  J^ji 
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Walking  on  smooth  and  steep  surfaces 

wing 

Wolf  spider 

X 

Xenopsylla  cheopis 

Y 

„i>tf  juii  Jj 

Yellow  fever 

Z 

i  6  i 

*1  jJ-k-o 

Zoology 
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Q1 :  What  are  the  common  characters  of  medical  arthropods? 

Q2:  What  diseases  can  be  caused  or  transmitted  by  medical  arthropods? 
Q3:  What  stage  of  medical  arthropods  can  cause  or  transmit  diseases? 
Q4:  How  do  medical  arthropods  cause  or  transmit  diseases? 


1-  The  most  important  taxonomic  character  in  housefly  is  that . 

2-  The  presence  of . serving  to  distinguish  a  fly  as  a  tsetse  fly. 

3-  The  outstanding  feature  concerning  the  life  cycle  of  tsetse  flies  is  that  they . 

one  at  a  time. 

4-  Tsetse  flies  are  the  vectors  of . 

5-  As  for  as  disease  transmission  is  concerned,  it  may  not  be  important  to  distinguish  between  the 

sexes  of  tsetse  flies  because . 

6-  Blackflies  belong  to  the  suborder . 

7-  The  eggs  of . possess  floats. 

8-  All  mosquitoes  larvae  except  that  of . must  come  to  the  water  surface  for  breath. 

9-  In  anopheline  mosquitoes,  the  abdominal  segments  (2-7)  are  provided  with . 

10-  The  life  cycle  of  holometabolous  insects  includes  the  following  stages . 

1 1-  Metamorphosis  means . 

12-  Stablefly  can  be  easily  separated  from  other  genera  of  the  family  Muscidae 

by- . 

13-  Flies  of  the  following  families . can  produce  different  types 

of  myiasis. 

14-  Musca  domestica  belongs  to  the  suborder . 

15-  The  most  important  parasitic  disease  which  is  transmitted  by  blackflies  is 

called . 

16- The  most  important  diagnostic  feature  in  the  pupae  of  sandflies  is  the  presence 

of. . 

17-  Some  Culicoides  species  are  vectors  of . and . 

1 8-  The  most  important  parasitic  disease  which  is  transmitted  by  sandflies  is  called 


19-  The  medically  important  genera  within  the  family  Simulidae  are . 

20-  Horseflies  belong  to  the  suborder . 

21-  In . mosquitoes,  the  larvae  make  an  angle  with  water  surface. 

22- The  transmission  mechanism  in  which  the  pathogen  either  reproduces,  undergoes 

developmental  changes,  or  both  in  the  vector  is  called . 

23-  The  study  of  the  incidence,  distribution  and  determinants  of  a  disease  in  a  population  is  called 


24- . is  the  most  deadly  arthropod-borne  disease  in  the  world,  affecting  about  250 

million  people  in  the  world,  with  as  many  as  2  million  deaths  annually. 


1-  Only  mosquitoes  of  the  genus  Anopheles  can  transmit  malaria.  ( . ) 
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2-  In  culicine  mosquitoes,  the  palps  of  the  adult  females  are  as  long  as  proboscis. 

( . ) 

3-  In  deer  flies  (genus  Chrysops),  the  wings  have  one  or  more  transverse  bands  of 

brownish  colour.  ( . ) 

4-  The  most  important  genus  within  the  family  Simulidae  is  Phlebotomus.  ( . ) 

5-  In  blackflies,  the  compound  eyes  are  dichoptic  in  males  and  holoptic  in  females.  ( . ) 

6-  The  thorax  of  Culicoides  species  bears  a  pair  of  black,  small  but  elongated  depressions  known  as 

the  humeral  pits.  ( . ) 

7-  The  female  mosquitoes  that  feed  on  humans  indoor  are  called  endophilic.  ( . ) 

8-  Tabanus  flies  belong  to  the  order  Brachycera.  ( . ) 

9-  The  female  mosquitoes  that  stay  outdoors  after  taking  blood  meal  are  called  Exophagic.  ( . ) 

10-  The  larvae  of  anopheline  mosquitoes  he  parallel  to  water  surface  because  they 

have  very  short  siphons.  ( . ) 

1 1-  In  lesser  housefly,  the  arista  has  no  hairs.  ( . ) 

12-  Phlebotomine  sandflies  are  the  only  known  vectors  of  leishmaniasis.  ( . ) 

13-  Bed  bugs  are  hemimetabolous  insects.  ( . ) 

14-  Houseflies  are  good  biological  transmitters  of  many  bacterial,  viral,  and  parasitic  Diseases.  ( . ) 

15-  Insects  passing  through  incomplete  metamorphosis  are  called  homometabolous  Insects.  ( . ) 

16-  The  Halters  are  found  in  the  members  of  the  orders  Hemiptera  and  Diptera.  ( . ) 

17-  In  culicine  mosquitoes,  the  eggs  are  laid  singly  or  in  egg  rafts  and  never  possess  floats.  ( . ) 

18-  The  pupa  of  the  blackflies  is  characterized  by  having  a  pair  of  prominent, 

branched  external  breathing  gills.  ( . ) 

19-  In  tabanid  flies,  males  are  holoptic  and  the  females  are  dichoptic.  ( . ) 

20-  Mosquitoes  can  transmit  AIDS  or  hepatitis.  ( . ) 

21-  Diapause  allows  various  stages  of  insects  to  survive  under  abnormal  conditions.  ( . ) 

22-  In  holometabolous  insects,  the  larva  is  completely  dissimilar  in  appearance  to  the  adult.  ( . ) 

23-  Fleas  belong  to  the  class  Siphonaptera.  ( . ) 

24-  Mechanical  vector  is  the  vector  on  which  the  pathogens  undergo  no  obvious  morphological 

changes  or  multiplication.  ( . ) 

25-  Head  lice  only  affect  dirty  children.  ( . ) 

26-  It  is  possible  to  get  pubic  lice  from  dogs.  ( . ) 

27-  Lyme  disease  is  caused  by  a  bacterium  with  the  scientific  name  Borrelia  burgdorferi  (the  Lyme 

disease  spirochete).  ( . ) 

28-  Ocular  myiasis  is  caused  by  larvae  of  the  sheep  nose  bot  fly  ( Oestrus  ovis ).  ( . ) 

29-  Scabies  is  a  condition  caused  by  the  mite  Sarcoptes  scabiei,  which  burrows  under  the  sensitive 

sections  of  skin,  causing  severe  irritation.  ( . ) 

30- The  virus  that  causes  AIDS  cannot  survive  in  the  mosquitoe  and  consequently,  mosquitoe  cannot 

transmit  AIDS.  ( . ) 

31-  Crustaceans  have  two  pairs  of  antennae;  insects  have  one  pair  while  arachnids  do  not  have 

antennae.  ( . ) 

32-  In  crustaceans  and  arachnids  the  head  is  fused  with  the  thorax  forming  the  cephalothorax  so 

their  body  is  divided  into  cephalothorax  and  abdomen.  In  insects  there  are  head,  thorax  and 
abdomen.  ( . ) 

33-  Crustaceans  and  arachnids  do  not  have  wings  while  most  insects  have  wings.  ( . ) 
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34- The  three  main  classes  of  arthropods  are:  Insecta  (cockroaches,  ants,  flies,  bees,  beetles, 

butterflies),  Crustacea  (crabs,  lobsters,  shrimps)  and  Arachnida  (scorpions,  spiders,  mites).  Other 
classes  are  Diplopoda  (millipedes)  and  Chilopoda  (centipedes).  ( . ) 

35- Mechanical  transmission  is  the  transfer  of  a  pathogen  from  an  infectious  source  to  a  susceptible 

host  by  a  vector,  without  any  reproduction  or  developmental  changes  in  the  pathogen.  ( . ) 

36- Biological  transmission  (in  which  the  pathogen  either  reproduces,  undergoes  developmental 

changes,  or  both  in  the  vector)  is  the  most  effective  and  significant  mechanism  for  disease 
transmission  by  arthropods.  ( . ) 

37- Transmission  of  Trypanosoma  cruzi  is  achieved  by  conenose  bugs,  also  known  as  kissing  bugs, 

and  is  by  the  bug’s  feces,  not  the  bite.  ( . ) 

38- The  pupa  is  simply  the  hardened  outer  skin  of  the  last  larval  stage  and  the  adult  will  develop 

inside  of  this  protective  skin.  ( . ) 

1-  Houseflies  transmit  the  pathogens  by  their: 

a.  Legs. 

b.  Mouthparts. 

c.  Body  hairs. 

d.  Wings. 

2-  Muscina  stabulans  is  the  scientific  name  of: 

a.  Common  housefly. 

b.  Greater  housefly. 

c.  Latrine  housefly. 

d.  All  of  the  above. 

3-  The  following  statements  are  correct  except: 

a.  Ticks  and  mites  belong  to  the  order  Acarina. 

b.  Scorpions  and  spiders  belong  to  the  class  Arachnida. 

c.  Centipeds  belong  to  the  class  Chilopoda. 

d.  Millipedes  belong  to  the  class  Hexapoda. 

4-  Myiasis  can  be  defined  as  the  invasion  of: 

a.  Organs  and  tissues  of  humans  with  insect’s  larvae. 

b.  Organs  and  tissues  of  humans  with  dipterous  larvae. 

c.  Organs  and  tissues  of  vertebrate  animals  with  dipterous  larvae. 

d.  Organs  and  tissues  of  all  animals  with  dipterous  larvae. 

5-  Metamorphosis  and  moulting  in  insects  primarily  is  controlled  by: 

a.  Temperature. 

b.  Hormones. 

c.  Pheromones. 

d.  Photoperiod  (day  length). 

6-  In  insects  with  complete  (Holometabolous)  metamorphosis,  the  immature  stage  is  called  a: 

a.  Nymph. 

b.  Larva. 

c.  Naiad. 


d.  Young. 


7-  The  external  openings  of  the  insect  respiratory  system  are  called: 

a.  Trachea. 

b.  Ootheca. 

c.  Spiracles. 

d.  Tracheal  opening. 

8-  The  scientific  name  of  a  species  is  composed  of  the: 

a.  Genus  and  species  names. 

b.  Family  and  genus  names. 

c.  Family  and  species  names. 

d.  Order  and  species  names. 

9-  The  ovipositor  is  a  device  found  in  insects  is  used  for: 

a.  Egg  laying. 

b.  Defence/stinging. 

c.  Detect  odors. 

d.  Both  (a)  and  (b). 

10-  The  process  in  which  female  insects  produce  offspring  without  mating  is  called: 

a.  Dioecious  reproduction. 

b.  Parthenogenesis. 

c.  Ovoviviparous  reproduction. 

d.  Recombinant  reproduction. 

1 1-  What  type  of  mouthparts  do  you  find  in  adult  housefly? 

a.  Chewing  mouthparts. 

b.  Cutting-sponging  mouthparts. 

c.  Sponging  mouthparts. 

d.  Chewing-lapping  mouthparts. 

12-  What  type  of  mouthparts  do  you  find  in  adult  tsetse  fly? 

a.  Chewing  mouthparts. 

b.  Cutting-sponging  mouthparts. 

c.  Sponging  mouthparts 

d.  Chewing-lapping  mouthparts. 

13-  What  type  of  mouthparts  do  you  find  in  adult  horsefly? 

a.  Chewing  mouthparts. 

b.  Cutting-sponging  mouthparts. 

c.  Sponging  mouthparts. 

d.  Chewing- lapping  mouthparts. 

14-  What  type  of  mouthparts  do  you  find  in  cockroaches? 

a.  Chewing  mouthparts. 

b.  Cutting-sponging  mouthparts. 

c.  Sponging  mouthparts. 

d.  Chewing-lapping  mouthparts. 
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15-  What  type  of  metamorphosis  is  found  in  mosquitoes? 

a.  Complete  metamorphosis. 

b.  Incomplete  metamorphosis. 

c.  No  metamorphosis. 

d.  Both  (a)  and  (b). 

16-  What  type  of  metamorphosis  is  found  in  tabanid  flies? 

a.  Complete  metamorphosis. 

b.  Incomplete  metamorphosis. 

c.  No  metamorphosis. 

d.  Both  (a)  and  (b). 

17-  What  type  of  metamorphosis  is  found  in  sandflies? 

a.  Complete  metamorphosis. 

b.  Incomplete  metamorphosis. 

c.  No  metamorphosis. 

d.  Both  (a)  and  (b). 

1 8-  What  type  of  metamorphosis  is  found  in  houseflies? 

a.  Complete  metamorphosis. 

b.  Incomplete  metamorphosis. 

c.  No  metamorphosis. 

d.  Both  (a)  and  (b). 

1 9-  What  type  of  metamorphosis  is  found  in  fleas? 

a.  Complete  metamorphosis. 

b.  Incomplete  metamorphosis. 

c.  No  metamorphosis. 

d.  Both  (a)  and  (b). 

20-  What  type  of  metamorphosis  is  found  in  lice? 

a.  Complete  metamorphosis. 

b.  Incomplete  metamorphosis. 

c.  No  metamorphosis. 

d.  Both  (a)  and  (b). 

21-  What  stages  are  found  in  insects  with  incomplete  metamorphosis? 

a.  Egg,  nymph,  adult. 

b.  Egg,  nymph,  larva,  adult. 

c.  Egg,  larva,  pupa,  adult. 

d.  Egg,  nymph,  pupa,  adult. 

22-  What  stages  are  found  in  insects  with  complete  metamorphosis? 

a.  Egg,  nymph,  adult. 

b.  Egg,  nymph,  larva,  adult. 

c.  Egg,  larva,  pupa,  adult. 

d.  Egg,  nymph,  pupa,  adult. 
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23-  Tsetse  flies  are  biological  vectors  of: 

a.  Leishmaniasis. 

b.  Trypanosomiasis. 

c.  Chaga’s  disease. 

d.  Malaria. 

24-  Sandflies  are  biological  vectors  of: 

a.  Leishmaniasis. 

b.  Trypanosomiasis. 

c.  Chaga’s  disease. 

d.  Malaria. 

25-  Triatomine  bugs  are  biological  vectors  of: 

a.  Leishmaniasis. 

b.  Trypanosomiasis. 

c.  Chaga’s  disease. 

d.  Malaria. 

2 6- Anopheles  mosquitoes  are  biological  vectors  of: 

a.  Leishmaniasis. 

b.  Trypanosomiasis. 

c.  Chaga’s  disease. 

4.  Malaria. 

27- Which  of  the  following  is  not  a  stage  in  the  development  of  an  insect  with  complete 
metamorphosis: 

a.  Egg. 

b.  Nymph. 

c.  Pupa. 

d.  Adult. 

28-  If  the  larvae  lie  parallel  to  water  surface  during  feeding  and  breathing,  they  are  classified  as: 

a.  Culicine  larvae. 

b.  Mansonia  larvae. 

c.  Aedes  larvae. 

d.  None  of  the  above. 

29-  What  type  of  mouthparts  do  you  find  in  adult  mosquitoes? 

a.  Chewing  mouthparts. 

b.  Cutting-sponging  mouthparts. 

c.  Sponging  mouthparts. 

d.  Chewing-lapping  mouthparts. 

30-  What  type  of  mouthparts  do  you  find  in  adult  sandflies? 

a.  Chewing  mouthparts. 

b.  Cutting-sponging  mouthparts. 

c.  Sponging  mouthparts. 

d.  Chewing-lapping  mouthparts. 
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31-  Which  of  the  following  is  not  a  common  location  in  which  Dermatobia  hominis  lesions  may  be 
found? 

a.  Face. 

b.  Scalp. 

c.  Extremities. 

d.  Trunk. 

32-  Patients  with  a  creeping  myiasis  who  are  in  close  proximity  to  cattle  are  most  likely  to  be 
infested  with  which  of  the  following  species? 

a.  Hypoderma  species. 

b.  Wohlfahrtia  vigil. 

c.  Gasterophilus  species. 

d.  Cordylobia  anthropophaga. 

33-  The  period  during  which  the  insects  enter  serenity  to  resist  draught  is  called: 

a.  Hibernation. 

b.  Diapause. 

c.  Quiescency. 

d.  Rest. 


Ql:  What  is  the  medical  importance  of  bed  bugs? 

Q2:  What  is  the  medical  importance  of  lice? 

Q3:  What  is  the  medical  importance  of  sandflies? 

Q4:  What  is  the  medical  importance  of  tsetse  flies? 

Q5:  What  is  the  common  name  of  Tabanus  spp.? 

Q6:  What  is  the  common  name  of  Chrysops  spp.? 

Q7:  What  type  of  metamorphosis  do  Hymenoptera  have? 

Q8:  What  type  of  metamorphosis  do  you  find  in  Diptera? 

Q9:  How  do  people  get  Japanese  encephalitis? 

Q10:  How  are  the  three  main  arthropod  classes  (Insecta,  Crustacea,  and  Arachnida)  characterized 
according  to  the  number  of  limbs? 

Ql  1 :  Give  five  examples  of  arthropods. 

Q12:  Which  arthropod  class  is  the  most  diversified  animal  group  of  the  planet?  How  can  this 
evolutionary  success  be  explained? 

Q13:  By  fully  labelled  drawings  show  the  following: 

1.  Anopheles  pupa. 

2. Posterior  part  of  the  Culex  larva. 

3. Thorax  and  scutellum  of  Anopheles  mosquitoes. 

Q14:  This  specimen  of  hair  (enlarged)  was  plucked  from  the  head  of  a  9-year  old  girl  complaining 
of  an  itchy  scalp. 
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Questions: 

1.  What  is  it? 

2.  Identify  the  parasite  responsible  for  it  (genus  and  species). 

Q15:  A  University  student  came  to  doctor  and  told  him  that  he  suffers  from  severe  itching  between 
his  fingers  and  around  the  scrotum.  The  doctor  noticed  that  the  afflicted  areas  reveal  severe 
painful  inflammation  and  possible  secondary  bacterial  infection.  The  doctor  took  a  skin 
scraping  and  sent  it  to  the  diagnostic  laboratory.  Microscopic  examination  revealed  the 
presence  of  this  parasite  (see  the  photograph  below). 


Questions: 

1.  Identify  the  parasite  indicated  (genus  and  species). 

2.  What  sort  of  organism  is  it? 

3.  Do  his  friends  living  in  the  same  room  are  at  risk  of  infection  by  the  same  parasite?  Why? 


Q16:  Identify  the  following: 

1. 

2. 

3. 
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